PCT/EP200 4/ 0 5 2 1 3 7 



Europaisches 
Patentamt 



European 
Patent Office 



Bescheinigung Certificate 



Office europeen 
des brevets 



REC'D 0 



TOT 



004 



WIPO 



PCT 



Attestation 



Die angehefteten Unterla- 
gen stimmen mit der 
ursprQnglich eingereichten 
Fassung der auf dem nach- 
sten Blatt bezeichneten 
europdischen Patentanmel- 
dung Qberein. 



The attached documents Les documents fixes a 
are exact copies of the cette attestation sont 
European patent application conformes a la version 
described on the following initialement deposee de 
page, as originally filed. ~ la demande de brevet 

europeen specifiee a la 
page suivante. 



Patentanmeldung Nr. Patent application No. Demande de brevet n° 

03102741.0 



PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 17.1(a) OR (b) 



Der President des Europalschen Patentamts; 
Im Auftrag 

For the President of the European Patent Office 

Le President de I'Office europeen des brevets 
p.o. 



R C van Dijk 



BEST AVAILABLE COPY 



Europaisches 
Patentamt 



European 
Patent Office 



Office europeen 
des brevets 



Anmeldung Nr: Anmeldetag: 

Application no.: 03102741-0 Date of filing: 12.09.03 

Demande no: Date de depot: 



Anmel der/Appl 1cant( s)/Demandeur( s): 

Applied Research Systems ARS Holding N.V. 

Pietermaai 15 

Curacao 

ANTILLES NEERLANDAI SES 



Bezelchnung der Erf 1ndung/Tl tie of the 1 nventl on/Tl tre de 1'lnventlon: 
(Falls die Bezelchnung der Erflndung nlcht angegeben 1st, slehe Beschrelbung. 
If no title Is shown please refer to the description. 
S1 aucun tltre n'est 1nd1qu6 se referer a la description.) 

BENZIMIDAZOLE ACETONITRILES 



In Anspruch genommene PrloHSt(en) / Priori ty(1es) claimed /Pr1or1t6(s) 
revendlquee(s) 

Staat/Tag/Aktenze1chen/State/Date/F1le no./Pays/Date/Numero de depdt: 



Internationale Patentklasslf 1kat1on/Internat1onal Patent Classification/ 
Classification Internationale des brevets: 

C07D403/00 



Am Anmeldetag benannte Vertragstaa ten/Contracting states designated at date of 
flHng/Etats contractants designees Tors du depot: 

AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HU IE IT LU MC NL 
PT RO SE SI SK TR LI 



03102741.0 

EPVEP0/0EB Form 1014.2 - 01.2000 7001014 



2 



-1- 



TteTi*iTmdazplft Acetonitriles 



10 



15 



T7if»iri of the invention 

r^x,, obesity, polycystic ovary syndrome (PCOS). In one errt^dimerU, «" 
.^fc of to present invention are inhibit™ of Glycogen Synthase 3 (GSK3). 

Zre«n. inven tt on nnthermore reiatea * medrods for the preparation of benznmdaxole 
acetonitriles. 

TtarV^rour^ Qjthe invention 

Caroicany e.ev«ed M ofb.ood ghtcose (hypergiyoemia). Tbe term 
e^es several different hyperglycemic a**. These states inelude Type , 1 

orNIDDM) diabetes. Tbe hyperglycemia present in mdrviduals with Type 1 arables » 
associated with deficient, reduced, or nonexistent .eveisofinsunntbataren^ffle^^. 
.^bloodglucoselevefcwruunthephy^^ 

diabetes is treated adrrnnistratton of replacement doses rfnrsolir.generany by a 
parenteral route, 

, concert, the latter of wbicb is reuuired to maintem norma, blood ghtcose levels. As 
described below, GSK3 mbibition stimulates teauin^ependent processes and is 
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consequently viewed to be useful in the treatment of type 2 diabetes. Recent data obtained 
using lithium salts provides evidence for this notion. 

The prevalence of insulin resistance in glucose intolerant subjects is well known. Reaven et 
al (American Journal of Medicine, 60, 80 (1976)) used a continuous infusion of glucose 
5 and insulin (insulin/glucose clamp technique) and oral glucose tolerance tests to 

demonstrate that insulin resistance exists in a diverse group of non-obese, non-ketotic 
subjects. These subjects ranged from borderline glucose tolerant to overt, fasting 
hyperglycemia The diabetic groups in these studies included both insulin dependent 
(DDDM) and non-insulin dependent (NIDDM) subjects. 

10 Coincident with sustained insulin resistance is the more easily determined hyper- 
insulinemia, which may be measured by accurate determination of circulating plasma 
insulin concentration in the plasma of subjects. Hyperinsulinemia may be present as a result 
of insulin resistance, such as is in obese and/or diabetic (NIDDM) subjects and/or glucose 
intolerant subjects, or in IDDM subjects, as a consequence of over injection of insulin 

15 compared with normal physiological release of the hormone by the endocrine pancreas. 

The association of hyperinsulinemia and insulin resistance with obesity has been well 
established by numerous experimental, clinical and epidemiological studies (Stout, 
Metabolism, 34, 7 (1985)). 

The association of hyperinsulinemia and insulin resistance with Polycystic Ovary 
20 Syndrome (PCOS) is also well acknowledged (Diamanti-Kandaiakis et al.; Therapeutic 
effects of metformin on insulin resistance and hyperandrogenism in polycystic ovary 
syndrome; European Journal of Endocrinology 138, 269-274 (1998), Andrea Dunaif; 
Insulin Resistance and the Polycystic Ovary Syndrome : Mechanism and Implications for 
Pathogenesis; Endocrine Reviews 18(6), 774-800 (1997)). 
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Type II diabetes mellitus is currently treated with sulfonylureas, biguanides, such as 
Metformin and thiazolidenediones, such as Troglitazone, Rosiglitazone or Pioglitazone, as 
oral hypoglycemic agents. 

Glycogen synthase kinase 3 (GSK3) is a serine/lhreonine kinase for which two isoforms, a 
5 and p, have been identified (Trends Biochem. Set., 16 p.177-81 (1991) by Woodgett et al.). 
Both GSK3 isoforms are constitutive!/ active in resting cells. GSK3 was originally 
identified as a kinase that inhibits glycogen synthase by direct phosphorylation. Upon 
insulin activation, GSK3 is inactivated, thereby allowing the activation of glycogen 
synthase and possibly other insulin-dependent events, such glucose transport. 

10 Subsequently, it has been shown that GSK3 activity is also inactivated by other growth 

factors that, like insulin, signal through receptor tyrosine kinases (RTKs). Examples of such 
signalling molecules include IGF-1 and EGF. GSK3 beta activity is regulated by serine 
(inhibitory) and tyrosine (stimulatory) phosphorylation, by protein complex formation, and / 
by its intracellular localization. GSK3 beta phosphorylates and thereby regulates the 

IS functions of many metabolic, signalling and structural proteins. Notable among the 

signalling proteins regulated by GSK3 beta are the many transcription factors, including 
activator protein- 1 cells, Myc, beta-catenin, CCAAT/enhancer binding protein, and 
NFkappaB. 

Agents that inhibit GSK3 activity are viewed to be useful in the treatment of type U 
20 diabetes. 

In the patent literature, different classes of GSK3 inhibitors have been disclosed (e.g. WO 
02/20495, Chiron Corporation; WO 02/10141, Pfizer Products Inc.; WO 02/22608, Vertex 
Pharmaceuticals Inc.). 

WO 01/47920 discloses benzazoles of formula (A) in particular for the treatment of 
25 neuronal disorders, autoimmune diseases, cancer and cardiovascular diseases. 
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(A) 



X = N, S, O 



It was now found that certain compounds of formula (A), surprisingly, are in addition 
useful in the treatment of metabolic disorders mediated by insulin resistance or 
hyperglycemia, comprising diabetes type II, inadequate glucose tolerance, insulin 
5 resistance, obesity, polycystic ovary syndrome (PCOS). 

Summary of the invention 

The present invention relates to benzimidazole acetonitriles of formula (I) 



as well as their pharmaceutically acceptable salts. 

10 Also, the present invention relates to the use of compounds of formula (I) as medicament, 
in particular for the treatment and/or prevention of metabolic disorders mediated by insulin 
resistance or hyperglycemia, such as diabetes type n, inadequate glucose tolerance, insulin 
resistance, obesity, polycystic ovary syndrome (PCOS). 

Detailed description of the invention 



R 



t 2 




(I) 



15 The following paragraphs provide definitions of the various chemical moieties that make 
up the compounds according to the invention and are intended to apply uniformly 
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thioughout the specification and claims unless an otherwise expressly set out definition 
provides a broader definition. 

"Ci~C6 -alkyl" refers to alkyl groups having 1 to 6 carbon atoms. This term is exemplified 
by groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, terf-butyl, n-butyl, 
5 n-pentyl, n-hexyl and the like. 

"Aiyl" refers to an unsaturated aromatic carbocyclic group of from 6 to 14 carbon atoms 
having a single ring (e.g., phenyl) or multiple condensed rings (e.g., naphthyl). Preferred 
aryl include phenyl, naphthyl, phenantrenyl and the like. 

"Ci-Ce-alkyl aryl" refers to Ci-C6-alkyl groups having an aryl substituent, including benzyl, 
10 phenethyl and the like. 

"Heteroaiyl" refers to a monocyclic heteroaromatic, or a bicyclic or a tricyclic fused-ring 

i 

heteroaromatic group. Particular examples of heteroaromatic groups include optionally 
substituted pyridyl, pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, 
isothiazolyl, pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,3 -oxadiazolyl, 1,2,4-oxadia- 

15 zolyl, 1,2,5-oxadiazolyl, l,3,4-oxadiazolyl,l,3,4-triazinyl, 1,2,3-triazinyl, benzofuryl, [2,3- 
dihydrojbenzofuryl, isobenzofuryl, benzolhienyl, benzotriazolyl, isobenzothienyl, indolyl, 
isoindolyl, 3H-indolyl, benzimidazolyl, imidazo[l,2-a]pyridyl, benzothiazolyl, benzoxa- 
zolyl, quinolizinyl, quinazolinyl, pthalazinyl, quinoxalinyl, cinnolinyl, napthyridinyl, 
pyrido[3,4-b]pyridyl, pyrido[3,2-b]pyridyl, pyrido[4,3-b]pyridyl, quinolyl, isoquinolyl, 

20 tetrazolyl, 5,6,7,8-tetrahydroquinolyl, 5,6,7,8-tetrahydroisoquinolyl, purinyl, pteridinyl, 
carbazolyl, xanthenyl or benzoquinolyl. 

"Ci-Ce-alkyl heteroaryl" refers to Ci-C6-alkyl groups having a heteroaryl substituent, 
including 2-furylmethyl, 2-thienylmethyl, 2-(lH-indol-3-yl)ethyl and the like. 
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"Ca^-alkenyl" refers to alkenyl groups preferably having from 2 to 6 carbon atoms and 
having at least 1 or 2 sites of alkenyl unsaturation. Preferable alkenyl groups include 
ethenyl (-CH=CH 2 ), n-2-propenyl (allyl, -CH 2 CH=CH2) and the like. 

"C2-C6-alkenyl aryl" refers to C2-C6-alkenyl groups having an aryl substituent, including 2 
5 phenylvinyl and the like. 

"C2-C6-alkenyl heteroaryl" refers to C 2 -C6-alkenyl groups having a heteroaryl substituent, 
including 2-(3-pyridinyl)vinyl and the like. 

"Ck-Q-alkynyl" refers to alkynyl groups preferably having from 2 to 6 carbon atoms and 
having at least 1-2 sites of alkynyl unsaturation, preferred alkynyl groups include ethynyl 
10 (-OCH), propargyl (-CH 2 OCH), and the like. 

"C2-C6-alkynyl aryl" refers to C 2 -C6-alkynyl groups having an aryl substituent, including 
phenylethynyl and the like. 

"C 2 -C6-alkynyl heteroaryl" refers to C 2 -C6-alkynyl groups having a heteroaryl substituent, 
including 2-thienylethynyl and the like. 

15 "C3-C8-cycloalkyr refers to a saturated carbocyclic group of from 3 to 8 carbon atoms 
having a single ring (e.g., cyclohexyl) or multiple condensed rings (e.g., norbornyl). 
Preferred cycloalkyl include cyclopentyl, cyclohexyl, norbornyl and the like. 

"Ci-C6-alkyl cycloalkyl" refers to Ci-Q-alkyl groups having a cycloaliyl substituent, 
including cyclohexyhnethyl, cyclopentylpropyl, and the like. 

20 tc heterocycloalkyl" refers to a C3-C 8 -cycloalkyl group according to the definition above, in 
which 1 to 3 carbon atoms are replaced by hetero atoms chosen from the group consisting 
of O, S, NR, R being defined as hydrogen or C1-C6 alkyl. Preferred heterocycloalkyl 
include pyrrolidine, piperidine, piperazine, 1-methylpiperazine, motpholine, and the like. 



"Ci-C6-alkyl heterocycloalkyl" refers to Ci-Q-alkyl groups having a heterocycloalkyl 
substituent, including 2-(l-pyrrolidinyl)ethyl, 4-morpholinylmethyl, (l-methyl-4- 
piperidinyl)methyl and the like. 

"Carboxy" refers to the group -C(0)OH. 

"d-C 6 -alkyl carboxy" refers to Ci-C 6 -alkyl groups having a carboxy substituent, including 
2-carboxyethyl and the like. 

"Acyl" refers to the group -C(0)R where R includes H, "Ci-C 6 -alkyl", "Ca-Ce-alkenyl", 
'XVQ-alkynyl", "C 3 -C 8 -cycloalkyl", "heterocycloalkyl", "aryl", "heteroaryl", "Ci-C 6 -alkyl 
aryl" or "Ci-C 6 -alkyl heteroaryl", "C 2 -C 6 -alkenyl aryl", "C 2 -C 6 -alkenyl heteroaryl", "C2- 
C 6 -alkynyl aryl", "C2-C 6 -alkynylheteroaryl", "Ci-Qj-alkyl cycloalkyl", "Ci-Q-alkyl 
heterocycloalkyl". 

"Ci-C6-alkyl acyl" refers to Ci-C6-alkyl groups having an acyl substituent, including 2- 
acetylethyl and the like. 

"Aryl acyl" refers to aiyl groups having an acyl substituent, including 2-acetylphenyl and 
the like. 

"Heteroaryl acyl" refers to hetereoaryl groups having an acyl substituent, including 2- 
acetylpyridyl and the like. 

"C3-C 8 -(hetero)cycloalkyl acyl" refers to 3 to 8 membered cycloalkyl or heterocycloalkyl 
groups having an acyl substituent. 

"Acyloxy" refers to the group -OC(0)R where R includes H, "Ci-C 6 -alkyl", "C 2 -C 6 - 
alkenyl", "C 2 -C 6 -alkynyl", "C 3 -C 8 -cycloalkyl", "heterocycloalkyl", "aryl", heteroaryl", 
"Ci-Qs-alkyl aryl" or "C a -C 6 -alkyl heteroaryl", "C 2 -C 6 -alkenyl aryl", "Q-C 6 -alkenyl 
heteroaryl", "C 2 -C 6 -alkynyl aryl", "C 2 -C6-alkynylheteroaryl", "Ci-C 6 -alkyl cycloalkyl", 
"Ci-C 6 -alkyl heterocycloalkyl". 
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"Ci-C 6 -alkyl acyloxy" refers to Ci-C 6 -alkyl groups having an acyloxy substituent, 
including 2-(acetyloxy)ethyl and the like. 

"Alkoxy" refers to the group -O-R where R includes "Ci-C 6 -alkyl", "C 2 -Q-alkenyl", "C 2 - 
Q-alkynyl", "Ca-Q-cycloalkyl", "heterocycloalkyl", "aryl", "heteroaryl", "Ci-C 6 -alkyl 
5 aryl" or "Ci-Ce-alkyl heteroaryl", "C 2 -C 6 -alkenyl aryl", "(VOalkenyl heteroaryl", "C 2 - 
Ce-alkynyl aryl", "Q-Cfi-alkynylheteroaryl", "Ci-C 6 -alkyl cycloalkyr, "d-Ce-alkyl 
heterocycloalkyl". 

"Ci-C 6 -alkyl alkoxy" refers to Ci-C6-alkyl groups having an alkoxy substituent, including 
2-ethoxyethyl and the like. 

10 "Alkoxycarbonyl" refers to the group -C(0)OR where R includes "Ci-C 6 -alkyl", "C 2 -C 6 - 
alkenyl", "C 2 -C6-alkynyl", "Ca-Q-cycloalkyl", "heterocycloalkyl", "aryl", "heteroaryl", 
"Ci-Q-alkyl aryl" or "Ci-Q-alkyl heteroaryl", "C2-C6-alkenyl aryl", "C 2 -C 6 -alkenyl 
heteroaryl", "C 2 ^Q>-alkynyl aryl", "C 2 -C 6 -alkynylheteroaryl", "Ci-Q-alkyl cycloalkyl", 
"Ci-Q-alkyl heterocycloalkyl". 

15 "Ci-C6-alkyl alkoxycarbonyl" refers to Ci-C6-alkyl groups having an alkoxycarbonyl 
substituent, including 2-(benzyloxycarbonyl)ethyl and the like. 

"Aminocarbonyl" refers to the group -C(0)NRR' where each R, R' includes independently 
hydrogen, "Ci-C 6 -alkyl", "C 2 -C 6 -alkenyl", "C 2 -C 6 -alkynyl", "C 3 -C 8 -cycloalkyl", 
"heterocycloalkyl", "aryl", "heteroaryl", "Ci-Cg-alkyl aryl" or "Ci-Ce-alkyl heteroaryl", 
20 "C 2 -C6-alkenyl aryl", "Q-Ce-alkenyl heteroaryr, "C 2 -C 6 -alkynyl aryl", "C 2 -C<5- 
alkynylheteroaryl", "Ci-Q-alkyl cycloalkyl", "Ci-C 6 -alkyl heterocycloalkyl". 

"Ci-Cg-alkyl aminocarbonyl" refers to Q-Cg-alkyl groups having an aminocarbonyl 
substituent, including 2-(dimethylammocarbonyl)e1hyl and the like. 
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"Acylamino" refers to the group -NRCCO^' where each R, R' is independently hydrogen, 
"Ci-C 6 -alkyl", "C 2 -C 6 -alkenyl", "C 2 -C6-alkynyl", "Cs-Cg-cycloalkyl", "heterocycloalkyl", 
"aryl", "heteroaryr, "Ci-Q-alkyl aryl" or "Ci-Cg-alkyl heteroaryl", "Q-Ce-alkenyl aryl", 
"C 2 -C 6 -alkenyl heteroaryl", "GrCe-alkynyl aryl", "C^-Ce-alkynylheteroaryl", "Ci-C 6 -alkyl 
5 cycloalkyl", "Ci-Ce-alkyl heterocycloalkyl". 

"Ci-C 6 -aikyl acylamino" refers to Ci-C 6 -alkyl groups having an acylamino substituent, 
including 2-(propionylamino)ethyl and the like. 

"Ureido" refers to the group ^0RC(O)NR'R" where each R, R', R" is independently 
hydrogen, "Ci-Q-alkyl", "C 2 ^-alkenyl", "Ca-Q-alkynyl", "Ca-Cg-cycloalkyl", 
10 "hcrterocycloalkyl", "aryl", "heteroaryl", "Ci-Ce-alkyl aryl" or "Ci-Ce-alkyl heteroaryl", 
"C 2 -C 6 -alkenyl aryl", "CVCe-alkenyl heteroaryl", "Qj-Qj-alkynyl aryl", "Ql-C*- 
alkynylheteroaryl", "Ci-C 6 -alkyl cycloalkyl", "Ci-Qj-alkyl heterocycloalkyl", and where R' 
and R", together with the nitrogen atom to which they are attached, can optionally form a 
3-8-membered heterocycloalkyl ring. 

15 "Ci-Ce-alkyl ureido" refers to Ci-C 6 -alkyl groups having an ureido substituent, including 2- 
(JV'-methylureido)ethyl and the like. 

"Carbamate" refers to the group -NRC(0)OR' where each R, R' is independently 
hydrogen, "Ci-Ce-alkyl", "C 2 -C 6 -alkenyl", "C 2 -Q-alkynyl", "C 3 -C 8 -cycloalkyr, 
"heterocycloalkyl", "aryl", "heteroaryl", "Ci-Ce-alkyl aryl" or "Ci-C 6 -alkyl heteroaryl", 
20 "C 2 -C 6 -alkenyl aryl", "Q-Ce-alkenyl heteroaryl", "Q-C 6 -alkynyl aryl", "C^-Ce- 
alkynylheteroaryr, "Ci-Q-alkyl cycloalkyl", "Ci-Q>-alkyl heterocycloalkyl". 

"Amino" refers to the group -NRR' where each R, R' is independently hydrogen, "Ci-C 6 - 
alkyl", "C 2 -C 6 -alkenyl", "C 2 -C6-alkynyl", "Q-Cg-cycloalkyl", "heterocycloalkyl", "aryl", 
"heteroaryl", "Ci-Ce-alkyl aryl" or "Ci-Ce-alkyl heteroaryl", "C 2 -C6-alkenyl aryl", "QrQ;- 
25 alkenyl heteroaryl", "C^-Ce-alkynyl aryl", "Q-Q-alkynylheteroaryr, "Ci-Ce-alkyl 
cycloalkyl", "Ci-C 6 -alkyl heterocycloalkyl", and where R and R', together with the 
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nitrogen atom to which they are attached, can optionally form a 3-8-membered hetero- 
cycloalkyl ring. 

"Ci-C6-alkyl amino" refers to Ci-C6-alkyl groups having an amino substituent, including 2- 
(l-pyrrolidinyl)e£hyl and the like. 

"Ammonium" refers to a positively charged group — N^RR'R", where each R, R',R" is 
independently, "Ci-Oalkyl", "C 2 -C 6 -alkenyl", "C 2 -C 6 -alkynyl", "Q-Cg-cycloalkyl", 
heterocycloalkyl", "Ci-Q-alkyl aryl" or "d-C 6 -alkyl heteroaryl", "Ci-Q-alkenyl aryl", 
"C 2 -C 6 -alkenyl heteroaryl", "C 2 -C 6 -alkynyl aryl", "C 2 -C 6 -alkynylheteroaryl", "Ci-Qj-alkyl 
cycloalkyl", "Ci-Q-alkyl heterocycloalkyl", and where R and R', together with the 
nitrogen atom to which they are attached, can optionally form a 3-8-membered 
heterocycloalkyl ring. 

"Ci-C6-alkyl ammonium" refers to Ci-C6-alkyl groups having an ammonium substituent, 
including 2-(l-pyrrolidinyl)ethyl and the like. 

"Halogen" refers to fluoro, chloro, bromo and iodo atoms. 

"Sulfonyloxy" refers to a group -OS0 2 -R wherein R is selected from H, "Ci-C 6 -alkyl", 
"C r C 6 -alkyl" substituted with halogens, e.g., an -OS0 2 -CF 3 group, "C 2 -Q-alkenyl", "C 2 - 
C 6 -alkynyl", "C 3 -C 8 -cycloalkyl", heterocycloalkyl", "aryl", heteroaryl", "Ci-C 6 -alkyl 
aryl" or "Ci-C 6 -alkyl heteroaryl", "C 2 -C 6 -alkenyl aryl", "C 2 -C 6 -alkenyl heteroaryl", "C2- 
C 6 -alkynyl aryl", "Ca-Ce-alkynylheteroaryl", "Ci-C 6 -alkyl cycloalkyl", "Ci-C 6 -alkyl 
heterocycloalkyl". 

"Ci-C 6 -alkyl sulfonyloxy 5 ' refers to Ci-C 6 -alkyl groups having a sulfonyloxy substituent, 
including 2-(methylsulfonyloxy)ethyl and the like. 

"Sulfonyl" refers to group "-S0 2 -R" wherein R is selected from H, "aryl", heteroaryl", 
"Ci-Ce-alkyl", "Ci-C 6 -alkyl" substituted with halogens, e.g., an -SO2-CF3 group, "C 2 -C 6 - 
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alkenyl", "Qi-Ce-alkynyl", "C 3 -C 8 -cycloalkyl", "heterocycloalkyl", "aryl", "heteroaryl", 
"Ci-Q-alkyl aryl" or "Ci-Oalkyl heteroaryl", "C 2 -C6-alkenyl aryl", "d-CValkenyl 
heteroaryl", "QrCs-alkynyl aryl", "C^-alkynyfoeteroaryl", "Ci-Ce-alkyl cycloalkyl", 
"Ci-Ce-alkyl heterocycloalkyl". 

"Ci-Q-alkyl sulfonyl" refers to Ci-Cg-alkyI groups having a sulfonyl substituent, including 
2-(mefhylsulfonyl)ethyl and the like. 

"Sulfinyl" refers to a group "-S(0)-R" wherein R is selected from H, "d-Qs-alkyl", "Ci- 
Ce-alkyl" substituted with halogens, e.g., an-SO-CF 3 group, "C^-Ce-alkenyl", "CVQ- 
alkynyl", '^3-Q-cycloalkyl", "heterocycloalkyl", "aryl", "heteroaryl", "Ci-Qs-alkyl aryl" 
or "Ci-Ce-alkyl heteroaryl", "C 2 -C<>-alkenyl aryl", "Q-Qs-alkenyl heteroaryl", "C 2 -C 6 - 
alkynyl aryl", "Cz-Cfi-alkynylheteroaryl", "Ci-Ce-alkyl cycloalkyl", "Ci-C 6 -alkyl 
heterocycloalkyl". 

"Ci-Ce-alkyl sulfinyl" refers to Q-Qs-alkyl groups having a sulfinyl substituent, including 
2-(methylsulfinyl)ethyl and the like. 

"Sulfanyl" refers to groups -S-R where R includes H, "Ci-Qj-alkyl", "Ci-Ce-alkyl" 
substituted with halogens, e.g., an -SO-CF3 group, "C 2 -C6-alkenyl", "Qi-Q-alkynyl", "C 3 - 
Cs-cycloalkyl", heterocycloalkyl", "aryl", "heteroaryl", "Ci-Ce-alkyl aryl" or "Ci-C 6 -alkyl 
heteroaryl", "C 2 -C 6 -alkenyl aryl", "Cz-Cg-alkenyl heteroaryl", "Ca-Q-alkynyl aryl", "C 2 - 
Q-alkynylheteroaryr, "Ci-Cg-alkyl cycloalkyl", "Ci-C 6 -alkyl heterocycloalkyr. Preferred 
sulfanyl groups include methylsulfenyl, ethylsulfanyl, and the like. 

"Ci-Q-alkyl sulfanyl" refers to Ci-C6-alkyl groups having a sulfanyl substituent, including 
2-(ethylsulfanyl)ethyl and the like. 

"Sulfonylamino" refers to a group -NRSO2-R' where each R, R' includes independently 
hydrogen, "Ci-CValkyl", "C 2 -C 6 -alkenyr, "C 2 -C 6 -alkynyl", "C 3 -C 8 -cycloalkyl", 
"heterocycloalkyl", "aryl", "heteroaryl", "Ci-C 6 -alkyl aryl" or "Ci-Qj-alkyl heteroaryl", 
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"C 2 -Qs-alkenyl aryl", "Q-Ce-alkenyl heteroaryl", "Q-C 6 -alkynyl aiyl", "C 2 -Q- 
alkynylheteroaiyl", "Ci-Q-alkyl cycloalkyl", "Ci-C 6 -alkyl heterocycloalkyl". 

"Ci-C6-alkyl sulfonylamino" refers to Ci-CValkyl groups having a sulfonylamino 
substituent, including 2-(e1hylsulfonylarnino)ethyl and the like. 

"Aminosulfonyl" refers to a group -SO2-NRR' where each R, R" includes independently 
hydrogen, "Ci-Cs-alkyl", "C 2 -C 6 -alkenyl", "C 2 -C 6 -alkynyr, "Ca-Cg-cycloalkyl", 
"heterocycloalkyl", "aryl", "heteroaryl", "Ci-Ce-alkyl aryl" or "Ci-C 6 -alkyl heteroaryl", 
"C 2 -C6-alkenyl aryl", "Q-Q-alkenyl heteroaryl", "Q-C 6 -alkynyl aryl", "Q-Q;- 
alkynylheteroaryl", "Ci-C 6 -alkyl cycloalkyl", "Ci-Q-alkyl heterocycloalkyl". 

"Ci-Cfi-alkyl aminosulfonyl" refers to Ci-C 6 -alkyl groups having an aminosulfonyl 
substituent, including 2-(cyclohexylaniinosulfonyl)e1hyl and the like. 

"Substituted or unsubstituted" : Unless otherwise constrained by the definition of the indi- 
vidual substituent, the above set out groups, like "alkyl", "alkenyl", "alkynyl", "aryl" and 
"heteroaryl" etc. groups can optionally be substituted with from 1 to 5 substituents selected 
from the group consisting of "Ci-C 6 -alkyl", "C 2 -C 6 -alkenyl", "C 2 -Q-alkynyl", 
"cycloalkyl", "heterocycloalkyl", "Ci-C 6 -alkyl aryl", "Ci-C 6 -alkyl heteroaryl", "Ci-Q- 
alkyl cycloalkyl", "Ci-Cfi-alkyl heterocycloalkyl", "amino", "ammonium", "acyl", 
"acyloxy", "acylamino", "aminocarbonyl", "alkoxycarbonyl", "ureido", "carbamate", 
"aryl", "heteroaryl", "sulfinyl", "sulfonyl", "alkoxy", "sulfanyl", "halogen", "carboxy", 
trihalomethyl, cyano, hydroxy, mercapto, nitro, and the like. Alternatively, said substitution 
could also comprise situations where neighbouring substituents have undergone ring 
closure, notably when vicinal mnctional substituents are involved, thus forming, e.g. t 
lactams, lactons, cyclic anhydrides, but also acetals, thioacetals, aminals formed by ring 
closure for instance in an effort to obtain a protective group. 

'Tharmaceutically acceptable salts or complexes" refers to salts or complexes of the below- 
identified compounds of formula (T) that retain the desired biological activity. Examples of 
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such salts include, but are not restricted to acid addition salts formed with inorganic acids 
(e.g. hydrochloric acid, hydrohromic acid, sulfuric acid, phosphoric acid, nitric acid, and 
the like), and salts formed with organic acids such as acetic acid, oxalic acid, tartaric acid, 
succinic acid, malic acid, fumaric acid, maleic acid, ascorbic acid, benzoic acid, tannic acid, 

5 pamoic acid, alginic acid, polyglutamic acid, naphthalene sulfonic acid, naphthalene 

disulfonic acid, methanesulfonic acid and poly-galacturonic acid Said compounds can also 
be administered as pharmaceutically acceptable quaternary salts known by a person skilled 
in the art, which specifically include the quartemary ammonium salt of the formula - 
NR^R' ,R" + ZT, wherein R, R', R" is independently hydrogen, alkyl, or benzyl, Ci-Q>-alkyl, 

10 C2-C 6 -alkenyl, C 2 -C 6 -alkynyl, Ci-Q-alkyl aryl, Ci-C6-alkyl heteroaryl, cycloalkyl, 
heterocycloalkyl, and Z is a counterion, including chloride, bromide, iodide, -O-alkyl, 
toluenesulfonate, methylsulfonate, sulfonate, phosphate, or carboxylate (such as benzoate, 
succinate, acetate, glycolate, maleate, malate, fumarate, citrate, tartrate, ascorbate, 
cinnamoate, mandeloate, and diphenylacetate). 

15 'Thaimaceutically active derivative" refers to any compound that upon administration to 
the recipient, is capable of providing directly or indirectly, the activity disclosed herein. 

'•Enantiomeric excess" (ee) refers to the products that are obtained by an asymmetric syn- 
thesis, i.e. a synthesis involving non-racemic starting materials and/or reagents or a syn- 
thesis comprising at least one enantioselective step, whereby a surplus of one enantiomer in 
20 the order of at least about 52% ee is yielded 
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A first aspect of the invention consists in benzimidazole acetonitriles of formula I : 




G is an unsubstituted or substituted pyrimidinyl. 

In particular, G may be either of the substituted pyrimidinyl moieties 




5 A ' a Al> 

L is an amino group, or an unsubstituted or a substituted 3-8 membered heterocycloalkyl, 
containing at least one heteroatom selected from N, O, S. 

R 1 is selected from the group comprising or consisting of hydrogen, sulfonyl, amino, 
carboxy, amino carbonyl, unsubstituted or substituted Ci-C 6 -alkyl, unsubstituted or 
10 substituted C 2 -C6-alkenyl, unsubstituted or substituted C 2 -C 6 -alkynyl or Ci-C6-alkoxy, 
unsubstituted or substituted aryl (e.g. phenyl), halogen, cyano or hydroxy. 

Preferably R 1 is H or C1-C3 alkyl (e.g. a methyl or ethyl group). 

R 2 is selected from the group comprising or consisting of hydrogen, unsubstituted or 
substituted Ci-CValkyl, unsubstituted or substituted aryl (e.g. phenyl), unsubstituted or 
1 5 substituted C 2 -C 6 -alkenyl, unsubstituted or substituted C2-C 6 -alkynyl, unsubstituted or 
substituted cycloalkyl or Ci-C6-alkoxy. 
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Preferably R 2 is a C1-C3 alkyl (e.g. an ethyl group). 

R 3 is selected from the group comprising or consisting of hydrogen, unsubstituted or 
substituted Ci-C 6 -alkyl, unsubstituted or substituted aryl (e.g. phenyl), unsubstituted or 
substituted C2-C 6 -alkenyL, unsubstituted or substituted C2-C 6 -alkynyl, unsubstituted or 
5 substituted cycloalkyl or Ci-C 6 -alkoxy. 

Preferably R 3 is hydrogen or a C1-C3 alkyl (e.g. a methyl or an ethyl group). 

The compounds of the present invention also comprises their tautomers, their geometrical 
isomers, their optically active forms as enantiomers, diastereomers and its racemate forms, 
as well as phannaceutically acceptable salts thereof. Preferred pharmaceutical^ acceptable 
10 salts of the formula (I) are acid addition salts formed with phannaceutically acceptable 
acids like hydrochloride, hydrobromide, sulfete or bisulfete, phosphate or hydrogen 
phosphate, acetate, benzoate, succinate, ftimarate, maleate, lactate, citrate, tartrate, 
gluconate, methanesulfonate, benzenesulfonate, trifluoroacetate, and para-toluenesulfonate 
salts. 

15 More specifically, the benzimidazole acetonitriles of the present invention comprise the 
tautomeric forms, e.g. the below ones : 




0) (■■) 

A specific embodiment of the present invention consists in benzimidazole acetonitriles of 
formula (la) in its tautomeric forms, e.g. the below ones : 
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R 1 , R 2 , R 3 and L are as defined for fonnula (I). 

According to a specific embodiment, the moiety L is an amino group of the formula— 
NR 5 R 6 wherein R 5 and R 6 are each independently from each other H, unsubstituted or 
5 substituted Ci-Q-alkyl, unsubstituted or substituted C 2 -C 6 -alkenyl 3 unsubstituted or 
substituted C2-C 6 -alkynyl, unsubstituted or substituted Ci-C6-alkoxy, unsubstituted or 
substituted aryl, unsubstituted or substituted heteroaryl, unsubstituted or substituted 
saturated or unsaturated 3-8-membered cycloalkyl, unsubstituted or substituted 3-8- 
membered heterocycloalkyl, (wherein said cycloalkyl, heterocycloalkyl, aryl or heteroaryl 

10 groups may be fused with 1 -2 further cycloalkyl, heterocycloalkyl, aryl or heteroaryl 
group), unsubstituted or substituted Ci-Q-alkyl aryl, unsubstituted or substituted d-C 6 - 
alkyl heteroaryl, unsubstituted or substituted Ci-C 6 -alkenyl aryl, unsubstituted or 
substituted Ci-C 6 -alkenyl heteroaryl, unsubstituted or substituted Ci-C 6 -alkynyl aryl, 
unsubstituted or substituted Ci-C 6 -alkynyl heteroaryl, unsubstituted or substituted Ci-Qs- 

1 5 alkyl cycloalkyl, unsubstituted or substituted Ci-C 6 -alkyl heterocycloalkyl, unsubstituted or 
substituted Ci-C 6 -alkenyl cycloalkyl, unsubstituted or substituted Ci-C 6 -alkenyl 
heterocycloalkyl, unsubstituted or substituted Ci-C 6 -alkynyl cycloalkyl, unsubstituted or 
substituted Ci-Ce-alkynyl heterocycloalkyl. 
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Alternatively, R 5 and R 6 may form a ring together with the nitrogen to which they are 
bound 

In a specific embodiment, R 5 is hydrogen or a methyl or ethyl or propyl group and R 6 is 
selected from the group consisting of unsubstituted or substituted Ci-C 6 -alkyl, 
unsubstituted or substituted C\-Ce alkyl-aryl, unsubstituted or substituted Ci-C6-alkyl- 
heteroaryl, unsubstituted or substituted cycloalkyl, unsubstituted or substituted 
heterocycloalkyl, unsubstituted or substituted aryl or heteroatyl and unsubstituted or 
substituted 4-8 membered saturated or unsaturated cycloalkyl. 

In a preferred embodiment R 5 is H and R 6 is selected from the group consisting of d-C 6 
alkyl, 3-8 membered cycloalkyl, 3-8 membered heterocycloalkyl, heteroaryl, Ci-C6-alkyl 
heteroaryl, Ci-Ce-alkyl cycloalkyl, Ci-C6-alkyl heterocycloalkyL Examples of cycloalkyl 
are cyclopropyl, cyclopentyl or cyclohexyl. 

More specifically R 6 may be a C2-C4 alkyl, in particular an ethylene or propylene moiety, 
optionally substituted with an unsubstituted or substituted heteroaryl group, e.g., an 
unsubstituted or substituted pyridyl or a 2-pyrrolidinone (2-oxopyrrolidine) or a triazolyl 
moiety. 

Specific benzimidazole acetonitriles according to formula (I) include : 

(2Z)-(l-e1hyl-l,3-dihydro-2H-benzimidazol-2-yUdene)(2-{p 
.amino}pyrimidin-4-yl)acetonitrile 

(2Z)-(l-e1hyl-l,3-dihydro-2H-benzimidazol-2-yUdene)(5-me 
yl)propyl]amino}pyrimidin-4-yl)acetonitrile 

(2Z)-[2-(cyclobutylamino)-5-methylpyrimidin-4-yl] (1 -e1hyl-l,3-dihydro-2H-benzimidazol- 
2-ylidene)acetonitrile 
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(2Z)-(1 -ethyl-1 ,3-dihydro-2H-benzimid^^ 1 - 

yl)propyl]amino}pyr^ 

(2Z)-(l-efliyl-l 5 3-dihydro-2H^^ 
yl)propyl]amino}pyrimidin-4-yl)acetordt^ 

(2Z)-(l-etliyl-13-dihydro^^ 
yl)propyl]amino}pyrimidin-4-yl)acetom 

(2Z)-(l-ethyl-l,3-dihydro-2H-benzimidazol-^ 
yl)prc^yl]amiBo}pyrmndin^-yl)acetoni 

[2-(cyclqpentylamino)-5-me1hylpyrimi 

(2Z)~(2- { [3-(2-oxopyrrolidin- 1 -yl)pTOpyl]amino}pyrimidiii-4-yl)(l -propyl- 1 ,3 -dihydro-2H- 
beaizdmidazol-2-ylidene)acetonitrile 

( 1 -ethyl- 1 H-benzimidazol-2-yl) { 5 -methyl-2- [(2 -pyridin-3 -y lethyl)amino]pyrimidin-4- 
yl}acetonitrile 

(2Z)-[2-(cyclobutylainino)pyriirddin-4-yl](l -eihyl-1 5 3-dihydro-2H-betizimidazol-2- 
ylidene)acetonitrile 

(2Z)-[2-(cyclohep1ylamino)-5-^ 
benzimidazol-2-yHdene)acetonitrile 

[2-(cyclopentylaiiiino)pyrimidin-4-yl](l -ethyl- 1 H-benzimidazol-2-yl)acetonitrile 

1 ,3 -dihydro-2H-benzimidazol-2-yUdene(5-methyl-2- { [3-(2-oxopyrrolidin- 1 - 
yl)propyl]amino}pyriim^ 

(2Z)-(l-cyclobutyl-l,3-dihydro-^^ 
yl)propyl]amino}pyrta 
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(1 -elhyl-lH-benzimidazol-2-y 

(2Z)<l-e1hyl-l,3-dihydro-2H-benzunidazol-2-yU 
methylpyrimidin-4-yl]acetonitrile 

(2Z)-(l-e1hyl-l,3-<^ydro-2H-ben2ri^ 
yl)eihyl]ainino}pyrimidin^yl)acetonitrile 

(2Z)-(1 -ethyl- 1 ,3 -dihydro-2H-benzimidazol-2-yUdene)^ 
yl]acetonitrile 

[2-(cyclopropylaffihio)pyri^ 

[2-({2-[6-(dimethylammo)py^ 
benzimidazol-2-yl)a£«tonitrile 

(l-ethyl-lH4>enzinuda2»l-2-yl)(2-{^ 
yl)acetonitrile 

(2Z)-(1 -ethyl- 1 ,3 -dihydro-2H-benzimidazol-2-ylidene)(2- {[2-(lH-imidazol-4- 
yl)ethyl]anrino}-5-methylpyriniidin^ 

[2-({2-[6-(dimethylamhio)pyri<^-3^ 
benzimidazol-2-yl)acetonitrile 

(2Z)-[2-(cycloh^tylamino)pyrimidiii-4-yl](l -ethyl- 1,3 -dihydro-2H-benzimidazol-2- 
ylidene)acetonitrile 

[2-(cyclopropylamino)-5-me1hyh^^ 

(l-ethyl-lH-benzmudazol-2-yl){2-[(2-pyridin-2-yle1hyl)ajnm 

[2-(cyclopentylainino)-5-methy^ 
ylidene)acetonitrile 
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[2-(cyclohexylanmo)pyrM 

(2Z)-(l^yl-l>dihydro-2H-benzim^ 
5-me1iiylpyrimidiii-4-yl)acetonitrile 

(l-ethyl-lH-benzinridazol-2-y^ 
yljacetonitrile 

|24(2-e1faoxvethyDammo1pyrimidm-4-yl}(l -ethyl-lH-benzimidazol-2-yl)acetonitrile 

(l-ethyl-lH-b eii7Tmi ria z ol-2-yl){S-methyl-2^ 
yljacetonitrile 

(l^yl-lH-benzimidazol-2-yl)[2-(^^ 

(l-e1hyl-lH-beii2imidazol-2-yl)(5-me%l-2-{[2-(lH-pyrazol-l-yl)e1hyq 
4-yl)acetonitrile 

lH-benzdmidazol-2-yl{5-methyl-2-[(2-pyridin-3-ylethyl)an^ 

(22^-(l-ethyl-l,3-dihydro-2H-benzM^ 
yl)ethyl]amino} -5-me1iiylpyrimidin-4-yl)acetonitrile . 

lH-benzimidazol-2-yl{2-[(2-pyrid^ 

(l-e1hyl-lH4>enzimidazol-2-yl){2-[(l-^^ 

{ 2 -[(cyclohexylmethyl)ataino]-5-methylpyrimidin-4 
yl)acetonitrile 

lH-benzimidazol-2-yl[2-((^clopen1ylamiiio)pyrinu 

(l-e%l-lH-bemrimidazol-2-yl){6-methyl-2-[(2-pyridin-3-yle^ 
yl}acetonitrile 
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lH-benziimdazol^ 
[2-(cyclopentylamino)-6-methy^ 
{2-[((^clohexylmethyl)amino]pyrM 
(1-ethyl-lH-benzimi^ 

(l-efhyl-lH-benzimidazol-2-yl){2-[(3-pyiToUdin 
yl}acetonitrile 

(1 -ethyl- lH-benzimidazol^^ 
yljacetonitrile 

(1 -ethyl- lH4)enzimida^^ 
yl}acetonitrile 

(2Z)-( 1 -ethyl-1 ,3-dihydro-2H-benzimidazol-2-ylidene) {5-methyl-2-[(l -methylpiperidin-4- 
yl)amino]pyriiiaidiii-4-yl} acetonitrile 

(2Z)-[2-(cyclohexylamino)-5-me1bylpyrimidm -ethyl- 1 ,3 -dihydro-2H-benztmidazol- 

2-ylidene)acetonitrile 

(2Z)-[2-(e1hylair^ -elhyl-1 ,3-dihydro-2H-benzimidazol-2- 

ylidene)acetonitrile 

[2-(cyclopen1ylamino)-5-methylpyTimidin-4-yl](l,3- 1 ,3-dihydro-2H-benziinidazol- 

2-ylidene)acetonitxile 

(2Z)-(l-e1hyl-l 5 3-dihydro-2H-benziirudazol-2-yHdene) 
ylamino)pyiimidin-4^^ and 

(2Z)-(1 -ethyl-1 ,3 -dihydro-2H-benzimidazol-2-ylidene) {5-methyl-2-[(2-piperidin- 1 - 
yle1hyl)amino]pyrM or it a tautomer form thereof. 
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Compounds of fonnula (I) are suitable for the use as medicament, in particular for the 
treatment and/or prevention of metabolic disorders mediated by insulin resistance or 
hyperglycemia, comprising diabetes type II, inadequate glucose tolerance, insulin 
resistance, obesity, polycystic ovary syndrome (PCOS). 

5 The compounds according to formula I could be employed alone or in combination with 
further pharmaceutical agents. 

In one embodiment, the compounds of formula (I) are useful in inhibiting Glycogen 
Synthase Kinase 3 

Still a further object of the present invention is a process for preparing the benzimidazole 
10 acetonitriles according to formula I. 

The benzimidazole acetonitriles exemplified in this invention may be prepared from readily 
available starting materials using the following general methods and procedures. It will be 
appreciated that where typical or preferred experimental conditions (i.e., reaction 
temperatures, time, moles of reagents, solvents, etc.) are given, other experimental 
15 conditions can also be used unless otherwise stated. Optimum reaction conditions may vary 
with the particular reactants or solvents used, but such conditions can be determined by one 
skilled in the art by routine optimisation procedures. 

Generally, the benzimidazole acetonitriles derivatives according to the general formula I 
may be obtained by several processes using solution-phase chemistry protocols. 

20 The general synthetic approach for obtaining compounds of formula CO is depicted in 
Scheme 1. Therein, benzimidazole acetonitriles derivatives according to the general 
formula I, whereby the substituents L and G are as above defined, may be prepared from 
the corresponding acetonitrile derivatives IV and chloro derivatives V. 
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Scheme 1 




In a more specific method, the benzimidazole acetonitrile derivative VI with R 1 being as 
above defined - is reacted with the electrophile VH (e.g. alkyl chloride) to give the 

5 corresponding benzimidazole compounds IV. In a subsequent step, the intermediate IV is 
treated with a bis-chloro derivative V\ wherein G is as above defined, to give the 
intermediate of synthesis IL In a final step, the intermediate II may be treated with an amine 
TTT, whereby the substituents R 5 ,R 6 are as above defined to give the final b enz i mid azole 
acetonitrile derivatives I, utilizing well known solution-phase chemistry protocols, such as 

10 those described in the Examples and shown in Scheme 2, below : 
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Schemc 2 




[X = CI, Br, I, OMs] 




II ||] I [L = NR5R6] 

Electrophiles VII as well as bis-chloro derivative V and amines HI are commercially 
available. 

5 The benzimidazole acetonitriles derivatives according to the general formula I, may be 
obtained in 2-6 subsequent steps depending the availability of starting materials and 
building blocks. As shown in Scheme 3. In a first step, the benzimidazole acetonitriles 
derivatives IV are isolated after condensation of the benzimidazole compound VI with an 
electrophile VII, whereby R 2 is as above defined. Several reaction conditions may be 
10 utilised for performing this first reaction step, e.g. by the use of PS-TBD (7-methyl- 1,5,7- 
triazabicyclo[4 .4.0]dec-5-en' on polystyrene HL) a polymer immobilised reagent as a base 
in presence of various electrophilic reactants such as alkyl chlorine, bromide, iodide or also 
activated alcohol through mesylate formation. This reaction may be performed in solvents 
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like DCM or DCM/dioxane. This reaction can be performed at various temperature 
depending of the intrinsic reactivity of compounds VI and VH, by traditional thermal 
method, using standard conditions well known to the person skilled in the art, such as those 
described hereinafter in the Examples. 

5 Scheme 3 




PC = CI, Br, I, OMs] 

In a subsequent step, the benzimidazole acetonitriles derivatives n, whereby the 
substituents R 1 and R 2 are as above defined, are isolated after condensation of the 

10 benzimidazole compound IV with bis-chloro derivative V. This reaction step is 

performed, using, e.g. lithium hydride or sodium hydride, cesium carbonate or similar 
reagents in an appropriate solvent such as Dioxane, THF, DMA or DMF. This reaction can 
be performed at various temperature depending of the intrinsic reactivity of compounds IV 
and V, by traditional thermal method or using microwave technology, using standard 

15 conditions well known to the person skilled in the art, such as those described hereinafter in 
the Examples. 
Scheme 4 
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In a following step, as shown in Scheme 5, the chloro benzimidazole acetonitriles 
derivatives II may treated with various nucleophiles, e.g. an amine HI, to give the expected 
benzimidazole acetonitriles L The nucleophilic displacement of the chloro atom of the 
pyrimidinyl moiety by the amine HI, is accomplished by treatment with several equivalents 

5 of the nucleophile, e.g. the amine DI, in presence or absence of e.g. sodium iodine as 

catalyst and a base such as triethylamine of diisopropylethylamine or similar reagents. This 
reaction can be performed at various temperatures depending of the intrinsic reactivity of 
compounds II and in, by traditional thermal method or using microwave technology, using 
standard conditions well known to the person skilled in the art, such as those described 

10 hereinafter in the Examples. 

Scheme 5 




II III I 

[L = NRW] 

The benzimidazole acetonitriles derivatives according to the general formula I can be 
15 further isolated from the intermediate F, whereby L is the moiety -NR 5 R 6 , with R 5 being 
hydrogen and R 6 is as above defined, as shown in Scheme 6. The benzimidazole derivatives 
I may be obtained by treatment of the intermediate I* with either an acyl chloride, a 
carboxylic acid or a sulfonyl chloride using standard conditions well known to the person 
skilled in the art, such as amide bond formation protocols or sulfonamide formation using 
20 the appropriate reactants as those mentioned above and reagents such as bases like 

triethylamine, pyridine etc, and activating agents e.g, HOBt, EDC or similar reagents in an 
appropriate solvent such as THF or DMF. This reaction can be performed at various 
temperature depending of the intrinsic reactivity of compounds lb and VIII, by traditional 
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thermal method or using microwave technology, using standard conditions well known to 
the person skilled in the art, such as those described hereinafter in the Examples. 

Scheme 6 




[R5=H] [Y = CI,OH] [R5 = R-C=0, R-S02] 

A specific functional moiety (R 1 ) may be converted into a different one (R 1 ), using any 
known functional group interconversion protocols. As illustrated in Scheme 7, the choice of 
the best synthetic strategy will be governed by the nature of the functional groups to be 
interconverted, and the compatibility of the required reaction conditions with other 
functional groups present in the corresponding compounds, as will be well appreciated by 
the person skilled in the art. Amongst the most preferred starting materials I, II and IV and 
vn, are those wherein R 1 is -Br, -CI, -I, -OH, -NH2, -CH 2 OH, -CHO, -COOH, -N0 2 , 
and/or -CH 2 COOH, which are either obtained from commercial sources or made by one of 
the numerous processes described in the literature. From the intermediates (XXL, XXV, 
XXVII) derived thereof, in which R is as defined in Scheme 7, a wide range of derivatives, 
such as e.g. (XXn)-(XXXV), in which R 9 , R 10 , R u , R 7 , are as defined below, can be 
obtained by reaction sequences including oxidations, reductions, O- andiST-alkylations, 
reductive alkylations and aminations, chain-elongations, Mitsunobu reactions, Acylation, 
debocylation, Wittig reactions, acylations, sulfonylations, Stille, Suzuki, Sonogashira and 
any other appropriate transformations leading to functional group interconversions, some of 
which being exemplified in Scheme 8. The synthetic examples cited in Scheme 8 are meant 
to illustrate the concept of functional group interconversion as applied to compounds of 
general structures (I), (H), (TV), and (VT), wherein R 1 , R 2 are as defined in the above 
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description and in Scheme 7, and are not construed to be viewed as limiting the scope of 
said synthetic approach 

R 9 , R 10 , R 11 , R 7 , are each independently from each other H, unsubstituted or substituted Ci- 
C 6 -alkyl, unsubstituted or substituted (VQ-alkenyl, unsubstituted or substituted C 2 -C 6 - 
5 alkyny], unsubstituted or substituted d-CValkoxy, unsubstituted or substituted aryl, 

unsubstituted or substituted heteroaryl, unsubstituted or substituted saturated or unsaturated 
3-8-membered cycloalkyl, unsubstituted or substituted 3-8-membered heterocycloalkyl, 
(wherein said cycloalkyl, heteiocycloalkyl, aryl or heteroaryl groups may be fused with 1-2 
further cycloalkyl, heterocycloalkyl, aryl or heteroaryl group), unsubstituted or substituted 

10 Ci-Q-alkyl aryl, unsubstituted or substituted Ci-Q-alkyl heteroaryl, unsubstituted or 
substituted Ci-Q-alkenyl aryl, unsubstituted or substituted Ci-C 6 -alkenyl heteroaryl, 
unsubstituted or substituted Ci-Ce-alkynyl aryl, unsubstituted or substituted Ci-Q-alkynyl 
heteroaryl, unsubstituted or substituted Ci-Q-alkyl cycloalkyl, unsubstituted or substituted 
Ci-Q-alkyl heterocycloalkyl, unsubstituted or substituted Ci-Q-alkenyl cycloalkyl, 

1 5 unsubstituted or substituted Ci-C 6 -alkenyl heterocycloalkyl, unsubstituted or substituted 
Ci-Cg-alkynyl cycloalkyl, unsubstituted or substituted Ci-Ce-alkynyl heterocycloalkyl. 
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Scheme 7 
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The chloro heterocycles V* are obtained from commercial sources or made up using 
differents protocols as shown in Scheme 8. The dichlorotriazinyl derivatives V'c are 
obtained from commercial sources or made from cyanuric chloride VIE, by treatment of the 
latter with primary or secondary amines HI, using standard conditions well known to the 
practitioner skilled in the art, to yield products of formula V'c, as shown in scheme 9. 

Scheme 8 

CI^N^CI R 3 V R 4 
N^N + H 
CI 

VIII III Vc 

where 

[R 2 = R 3 NR4] 

When employed as pharmaceuticals, the benzimidazole acetonitriles of the present 
invention are typically administered in the form of a pharmaceutical composition. Hence, 
pharmaceutical compositions comprising a compound of formula (I) and a 
pharmaceutically acceptable carrier, diluent or excipient therefore are also within the scope 
of the present invention. A person skilled in the art is aware of a whole variety of such 
carrier, diluent or excipient compounds suitable to formulate a pharmaceutical composition. 

The compounds of the invention, together with a conventionally employed adjuvant, car- 
rier, diluent or excipient may be placed into the form of pharmaceutical compositions and 
unit dosages thereof, and in such form may be employed as solids, such as tablets or filled 
capsules, or liquids such as solutions, suspensions, emulsions, elixirs, or capsules filled 
with the same, all for oral use, or in the form of sterile injectable solutions for parenteral 
(including subcutaneous use). Such pharmaceutical compositions and unit dosage forms 
thereof may comprise ingredients in conventional proportions, with or without additional 
active compounds or principles, and such unit dosage forms may contain any suitable 



C! V N V CI 
R 2 
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effective amount of the active ingredient commensurate with the intended daily dosage 
range to be employed. 

When employed as pharmaceuticals, benzimidazole acetonitriles of this invention are 
typically administered in the form of a pharmaceutical composition. Such compositions can 

5 be prepared in a manner well known in the pharmaceutical art and comprise at least one 
active compound Generally, the compounds of this invention are administered in a 
pharmaceutical^ effective amount The amount of the compound actually administered 
will typically be determined by a physician, in the light of the relevant circumstances, 
including the condition to be treated, the chosen route of administration, the actual 

10 compound administered, the age, weight, and response of the individual patient, the 
severity of the patient's symptoms, and the like. 

The pharmaceutical compositions of these inventions can be administered by a variety of 
routes including oral, rectal, transdermal, subcutaneous, intravenous, intramuscular, intra- 
thecal, intraperitoneal and intranasal. Depending on the intended route of delivery, the 

15 compounds are preferably formulated as either injectable, topical or oral compositions. The 
compositions for oral administration may take the form of bulk liquid solutions or suspen- 
sions, or bulk powders. More commonly, however, the compositions are presented in unit 
dosage forms to facilitate accurate dosing. The term "unit dosage forms" refers to physi- 
cally discrete units suitable as unitary dosages for human subjects and other mammals, each 

20 unit containing a predetermined quantity of active material calculated to produce the 

desired therapeutic effect, in association with a suitable pharmaceutical excipient Typical 
unit dosage forms include prefilled, premeasured ampoules or syringes of the liquid 
compositions or pills, tablets, capsules or the like in the case of solid compositions. In such 
compositions, the benzimidazole acetonitrile compound is usually a minor component 

25 (from about 0.1 to about 50% by weight or preferably from about 1 to about 40% by 

weight) with the remainder being various vehicles or carriers and processing aids helpful 
for forming the desired dosing form. 
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Liquid farms suitable for oral administration may include a suitable aqueous or nonaqueous 
vehicle with buffers, suspending and dispensing agents, colorants, flavors and the like. 
Solid forms may include, for example, any of the following ingredients, or compounds of a 
similar nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatine; an 
excipient such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or 
com starch; a lubricant such as magnesium stearate; a glidant such as colloidal silicon dio- 
xide; a sweetening agent such as sucrose or saccharin; or a flavoring agent such as pepper- 
mint, methyl salicylate, or orange flavoring. 

Injectable compositions are typically based upon injectable sterile saline or phosphate- 
buffered saline or other injectable carriers known in the art. As mentioned above, the 
benzimidazole acetonitriles of formula I in such compositions is typically a minor 
component, frequently ranging between 0.05 to 1 0% by weight with the remainder being 
the injectable carrier and the like. 

The above described components for orally administered or injectable compositions are 
merely representative. Further materials as well as processing techniques and the like are 
set out in Part 5 of Remington 's Pharmaceutical Sciences, 20* Edition, 2000, Marck 
Publishing Company, Easton, Pennsylvania, which is incorporated herein be reference. 

The compounds of this invention can also be administered in sustained release forms or 
from sustained release drug delivery systems. A description of representative sustained 
release materials can also be found in the incorporated materials in Remington 's 
Pharmaceutical Sciences. 

A further aspect of the present invention is related to a pharmaceutical composition 
composition a comprising a benzimidazole derivative according to formula (T) and at least 
one further drug (in particular an anti-diabetes agent). In one embodiment the further 
diabetes agents are selected from the group comprising or consisting of insulin (or insulin 
mimicks), aldose reductase inhibitors, alpha-glucosidase inhibitors, sulfonyl urea agents, 
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biguanides (e.g. metformin), thiazolidines (e.g. pioglitizone, rosiglitazone, cf. WO 
02/100396), a PTP1B inhibitor, a PPAR agonists or a GSK-3 inhibitor. 

Insulins useful with the method of the present invention include rapid acting insulins, 
intermediate acting insulins, long acting insulins and combination of intermediate and rapid 
5 acting insulins. 

Among the more preferred aldose reductase inhibitors of this invention are minalrestat, 
Tolrestat, Sorbinil, Methosorbinil, Zopolrestat, Epalrestat, Zenarestat, Imirestat and 
Ponalrestat or the pharmaceutically acceptable salt forms thereof. 

The alpha-glucosidase inhibitors useful for the method of the present invention include 
10 miglitol or acarbose, or the pharmaceutically acceptable salt form thereof. 

Sulfonylurea agents useful with the method of the present invention include glipizide, 
Glyburide (Glibenclamide), Clorpropamide, Tolbutamide, Tolazamide and Glimepiride, or 
the pharmaceutically acceptable salt forms thereof 

Preferably, said supplementary pharmaceutically active agent is selected from the group 
15 consisting of a rapid acting insulin, an intermediate acting insulin, a long acting insulin, a 
combination of intermediate and rapid acting insulins, Inalrestat, Tolrestat, Sorbinil, 
Methosorbinil, Zopolrestat, Epalrestat, Zenarestat, Imirestat, Ponalrestat, ONO-2235, GP- 
1447, CT-112, BAL-ARI 8, AD-5467, ZD5522, M-16209, NZ-314, M-79175, SPR-210, 
ADN 138, or SNK-860, Miglitol, Acarbose, Glipizide, Glyburide, Chlorpropamide, 
20 Tolbutamide, Tolazamide, or Glimepriride. 

In the following the present invention shall be illustrated by means of some examples 
which are not construed to be viewed as limiting the scope of the invention. 

The following abbreviations are hereinafter used in the accompanying examples: min (min- 
ute), hr (hour), g (gram), mmol (millimole), m.p. (melting point), eq (equivalents), mL 
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(milliliter), uL (microliters), mL (milliliters), ACN (Acetonitrile), Boc (butoxycarbonyl), 
CDC1 3 (deuterated chloroform), CsC0 3 (Cesium carbonate), cHex (Cyclohexanes), DCM 
(Dichloromethane), DIC (EHisopropyl carbodiimide), DIPEA (Diisopropylamine), DMA 
(Dimemylacetamide), DMAP (4- Dmemylamiiiopyridine) DMF (Dimethylformamide), 
DMSO (Dimethyl-sulfoxide), DMSO-rf # (deuterated dimethylsulfoxide), EDC (l-(3- 
Dimemyl-ammo-propyl)-3^ylcarbodiimide), Et 3 N (Triemylamine), EtOAc (Ethyl 
acetate), EtOH (Ethanol), Et 2 0 (Diethyl ether), Fmoc (9-fluorenyl-methoxycarbonyl), 
HOBt (1-Hydroxybenzotriazole), iPrOH (Isopropanol), K 2 C0 3 (potassium carbonate), LiH 
(Lithium Hydride), Nal (Sodium Iodine), NaH (Sodium hydride), NaHCOs (Sodium 
bicarbonate), NH4CI (Ammonium chloride), nBuLi (n Butyllithium), Pd(PPh 3 )4 (Palladium 
triphenylphosphine tetrakis), (TBTU ((>Benzotriazolyl-i\^^^-tetramemyluiomum- 
tetrafluoroborate), TEA (Triethyl amine), TFA (Trifluoro-acetic acid), THF 
(Tetrahydrofuran), TBD-resin (7-methyl-l,5,7-triazabicyclo[4.4.0]dec-5-ene on 
polystyrene.HL), TMOF (trimethylorthoformate), MgS0 4 (Magnesium sulfate), PetEther 
(Petroleum ether), rt (room temperature). 

The HPLC, NMR and MS data provided in the examples described below were obtained as 
followed: HPLC: column Waters Symmetry C8 50 x 4.6 mm, Conditions: MeCN/H 2 0, 5 to 
100% (8 min), max plot 230-400 run; Mass spectra: PE-SCIEX API 150 EX (APCI and 
ESI), LC/MS spectra: Waters ZMD (ES); ^-NMR: Bruker DPX-300MHz. 
The purifications were obtained as followed: Preparative HPLC Waters Prep LC 4000 
System equipped with columns Prep Nova-Pak®HR C186 um 60A, 40x3 Omm (up to 
lOOmg) or 40x300 mm (up to lg). All the purifications were performed with a gradient of 
MeCN/H 2 0 0.09% TFA. 

Examples 

Intermediate 1: fl-emvl-2.3-dmvd ro-m-h^vnTni dazol-2-vnacetonitrile 
(cf Scheme 4, compound IV) 
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To a suspension of 2-benzimidazolylacetonitrile (6.0g, 38.17mmol) in DCM (200mL) was 
added TBD-resin (17.6g, 45.81mmol, loading 2.6mmol/g) followed by bromoefhane 
(4.08mL, 38.17mmol) at room temperature. The reaction mixture was shaken for 4days at 
5 room temperature, then the resin was filtered and washed with 50mL of DCM. The filtrate 
was concentrated to give the pure ( 1 -elhyl-2,3 -dihydro- lH-benzimidazol-2-yl)acetonitrile 
as an yellow-orange solid (5.25g, 74.2% yield, 98% HPLC purity). This compound was 
utilised as such for the next reaction. 

1HNMR (300MHz, CDC13); 1.5 (t, 3H), 4.0 (s, 2H), 4.2 (q, J = 7.5Hz, 2H), 7.2-7.45 (m, 
10 3H), 7.7 (d, J= 7.0Hz, 1H). MS(ESI*): 188.4; MS(ESr): 186.5. 

Intermediate 2; (l-propyl- ^-riihyd ro-lH-ben^ 
(cf. Scheme 4, compound IV) 



Following the general methods as outlined in Intermediate 1, starting from 2- 
15 benzimidazolylacetonitrile and 1-bromopropane, the title compound was isolated, after 
filtration and evaporation, as an orange solid in 49% yield (98.5 % purity by HPLC). 



1HNMR (300MHz, CDC13); 1.5 (t, 3H), 1.6 (m, 2H), 4.0 (s, 2H), 4.1 (m, 2H), 7.3-7.45 (m, 
3H), 7.6 (d, J = 7.0Hz, 1H). MSOESI 4 }: 202.3; MS(ESr): 200.4. 




Intermediate 3: a-cyclobu1vl-2.3-dihydro-^ (cf. Scheme 4, 

20 compound IV) 
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Following the general methods as outlined in Intermediate 1, starting from 2- 
benzimidazolylacetonitrile and bromocyclobutane, the title compound was isolated, after 
filtration and evaporation, as an orange solid in 22% yield (97 % purity by HPLC). 

5 1H NMR (300MHz, CDC13); 1.6-1.9 (m, 6H), 4.1 (s, 2H), 4.8 (m, 1H), 7.3-7.5 (m, 3H), 7.6 
(4 J = 7.0Hz, 1H). MS(ESr>: 214.3; MS(EST): 212.4. 

Intermediate 4: 4.6-dichloro-N-methvl- 1 .3.5-tria? fa-2-amine 

(cf. Scheme 9, compound V'c) 



10 Cyanuric chloride (10 g, 54.3 mmol, 1 equiv.) was dissolved in THF (200 mL) and cooled 
to -70 °C. Di&oprojjylemylamine (DIPEA) (36.3 mL, 1.42 mmol, 2 equiv.) and 
Methylamine hydrochloride (3.7g, 1 equiv.) were added to the reaction rnixture, which was 
stirred 2h00 at -70 °C and lh at room temperature. The THF was removed in vacuo and the 
remaining material was taken up in DCM and washed with water. The organic layer was 

1 5 dried with MgS0 4 and the DCM removed to give a colourless powder (9.5g, 97%) 

MSOBSI 4 ): 181.2; MS(ESr): 179.2. 

Intermediate 5: 2.4-dichloro-6-morpholin-4-vl-1.3.5-triazine 
(cf. Scheme 9, compound V'c) 
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CI 

Cyanuric chloride (10 g, 54.3 mmol, 1 equiv.) was dissolved in THF (200 mL) and cooled 
to -70 °C. Diisopropylethylamine (DIPEA) (36.3 mL, 1.42 mmol, 2 equiv.) and morpholine 
(1 equiv.) were added to the reaction mixture, which was stirred 2h00 at -70 °C and lh at 
5 room temperature. The THF was removed in vacuo and the remaining material was taken 
up in DCM and washed with water. The organic layer was dried with MgS0 4 and the DCM 
removed to give a colourless powder (12.5g, 98%) 

MS^I 4 ): 235.2; MS(ESr): 233.4. 

Intermediate 6: f2-cMoro-5-m( *hyfry"tn Mm-4-vl^^ 
10 2-yftacetonitrile 

(cf. Scheme 9, compound V'c) 




CI 



Method A: 

To a suspension of Cesium carbonate (13.85g, 42.55mmol) in dioxane (50mL), was added 
15 a solution of ( 1 -ethyl-2,3 -dihydro- lH-benzimidazol-2-yl)acetonitrile (Intermediate 1, 
5.25g, 28.34mmol) in dioxane (50mL). The reaction mixture was stirred at room 
temperature for 3 hours. A solution of 2,4-dicWoro-5-memyl-pyrimidine (5.54g, 
34.01mmol) in dioxane (100ml), was added dropwise at room temperature. The reaction 
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mixture was stirred and heated to reflux for 24 hours. The reaction mixture was allowed to 
warm to r.t and water was added (50mL). The solvents were concentrated under vacuum to 
50mL and a solution of IN HC1 (50mL) was added at zero degree. The solution was then 
diluted to 1/3 with acetonitrile and concentrated under vacuum to 50mL. The precipitate 
5 was filtered and washed with water (lOmL), acetonitrile (lOmL) and diethyl ether (lOmL) 
to give a yellow solid which was dried under vacuum. The yellow crystalline product (2- 
cMoro-5-methylpyrimidin-4-yl)(l -ethyl-2,3 -dihydro- 1 H-beiizimidazol-2-yl)acetonitrile was 
isolated in 95% HPLC purity ( Yield 5.1g, 50%). 

Method Br 

10 To a suspension of Cesium carbonate (96mg, 0.3mmol) in dioxane (2mL), was added a 
solution of (l^toyl-2,3-dmydro-lH-ben2armdazol-2-yl)acetonitrile (Intermediate 1, 50mg, 
0.27mmol) in dioxane (2mL). Then a solution of 2,4-dicMoro-5-me1hyl-pyrintidine (57mg, 
0.37mmol) in dioxane (1ml), was added at room temperature. The reaction mixture was 
stirred and heated to 1 60 degrees in the microwave for 25 minutes . The reaction mixture 

15 was allowed to warm to r.t. and water was added (lmL). The solvents were concentrated 
under vacuum to 5mL and a solution of IN HC1 (5mL) was added at zero degree. The 
solution was then diluted to 1/3 with acetonitrile and concentrated under vacuum to 5mL. 
The precipitate was filtered and washed with water (2mL), acetonitrile (2mL) and diethyl 
ether (2mL) to give a yellow solid which was dried under vacuum. The yellow crystalline 

20 product f2-cMoro-5-metfaylpyrimidin-4-y1)(l -ethyl-2,3 -dihydro- 1 H-hgnTitniHaynl-?- 
yl)acetoni1rile was isolated in 92% HPLC purity ( Yield 45mg, 53%). 

(2-cMoro-5-me1hylpyrintid^ 

1H NMR (300MHz, CDC13); 1.6 (t, J = 7.5Hz, 3H), 4.7 (q, J = 7.5Hz, 2H), 2.3 (s, 3H), 7.2- 
7.45 (m, 4H), 8.2 (d, J = 7.0Hz, 1H), 13.7 (s(broad), 1H). MS(ESr> 314.8; MS(ESr): 
25 312.6. 
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Intermediate 7: (2-cMoropvrimidin-4-yW^ 
yljacetonitrile 

(c£ Scheme 5, compound II) 



Following the general method A as outlined in Intermediate 6, starting from (l-ethyl-2,3- 
dihydro-lH-benzinridazol-2-yl)acetonitrile (Intermediate 1) and 2,4-dicMoropyrimidine, 
the title confound was isolated, as a yellow solid in 51% yield (96% purity by HPLC). 

1H NMR (300MHz, CDC13); 1 .6 (t, J = 7.5Hz, 3H), 4.7 (q, J = 7.5Hz, 2H), 7.2-7.5 (m, 
5H), 8.2 (d, J = 7.0Hz 5 1H), 13.7 (s(broad), 1H). MSOBSI*): 300.8; MS(ESr): 298.8. 

Intermediate 8: f2-cMoro-5-metfvy 1 py ri 
yltecetonitrile 

(cf. Scheme 5, compound II) 



Following the general method A as outlined in Intermediate 6, starting from 2- 
benzimidazolylacetonitrile and 2,4-(HcUoro-5-methyl-pyrimidine, the title compound was 
isolated, as a yellow solid in 60% yield (95 % purity by HPLC). 





MSOBSr*): 286.8(ESr>: 284.7 
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Intermediate 9: r2-cMnrnpyritTiiHin.4 -vlV2.3-d&^^ 
(cf Scheme 5, compound D) 



Following me general method B as outlined in Intermediate 6, starting from 2- 
benzimidazolylacetonitrile and 2,4-dicUoro-pyrimidine, the title compound was isolated, 
as a yellow solid in 55% yield (94 % purity by HPLC). 

MSCESr*): 272.7(ESr): 270.6 

Intermediate 10: (2-chlo ro-6-melhylp yriTniHin-4- Ynf 1 -emvl-2.3-dihvdro-lH -henziTniHa^1- 
2-vl)acetonitrile (cf. Scheme 5, compound H) 



Following the general method A as outlined in Intermediate 6, starting from (l-ethyl-2,3- 
dihydro- lH-berLzimidazol-2-yl)acetonitrile (Intermediate 1) and 2,4-dichJoro-6-methyl- 
pyrimidine, the title compound was isolated, as a yellow solid in 49% yield (97 % purity 
by HPLC). 





>=N 



CI 



MS(ESf): 314.9(ESr): 312.7 
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IntomediateJJjJ^ 

yttacetonitrile ( cf Scheme 5, compound U) 



Following the general method A as outlined in Intermediate 6, starting from (l-ethyl-2 5 3- 
dihy(fro-lH-benzimidazol-2-yl)acetonitrile (Intermediate 1) and4,6-dicUoropyrimidine, 
the title compound was isolated, as a yellow solid in 46% yield (92 % purity by HPLC). 

MSOBSI 4 ): 300.7; MS(ESr): 298 A 

Intermediate 15: (2-cMoro-5-metfay 1pyriTniHffl 

beti^Tni Ha7:ol-.2-yltecetom1rile (of Scheme 5, compound II) 



Following the general method A as outlined in Intermediate 6, starting from (1,3-diethyl- 
ben2imidazol-2-yl)acetonitrile and 2,4-dicUoro-5-methyl-pyrimidine, the title compound 
was isolated, as a yellow solid in 39% yield (94 % purity by HPLC). 

MS(ESr*): 342.9; MS(ESO: 340.8. 

Intermediate 17: r2-ch1 nrnpyriTrii din^^ 
yHacetonitrile 




N 




CI 
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(cf Scheme 5, compound II) 




Cl 



Following the general method A as outlined in Intermediate 6, starting fiom from (1- 
propyl-2,3 -dihydro- 1 H-benzimidazol-2-yl)acetonitrile (Intermediate 2) and 2,4-dichloro- 
pyrimidine, the title compound was isolated, as a yellow solid in 66% yield (99 % purity 
byHPLC). 

MS^I^): 314.8; MS(ESr): 312.6. 

Intermediate 18: (2-c h1nmpyri miriin-4-y1)n-c^^ 
vltecetonitrile 

(cf Scheme 5, compound II) 



Following the general method A as outlined in Intermediate 6, starting from from (1- 
cyclobutyl-2,3-dihydro-lH^^ (Intennediate 3) and 2,4- 

dicMoro-pyrimidine, the title compound was isolated, as a yellow solid in 50% yield (99 
% purity byHPLC). 




Cl 
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MS(ESI*): 326.9; MSQBSF): 324.8. 

Example 1: General procedure for the solution-phase synthesis of benzimidazoles 
acetonitriles derivatives of general formula I, with G and L as above defined (S chemes 1- 
6W2ZUl-ethyl-13-dihvdro-2^ 
5 yl)propyl] aTTiinn }pyritpidin-4-yDacetoni1rile 



Method C: 

To a solution of (2-cUoropyriinidin-4-yl)(l -ethyl-2,3 -dihydro- 1 H-benzimidazol-2- 
yl)acetonitrile (intermediate 7) (150mg, 0.5mmol, leq) in 4mL of DMAriPrOH (1 :3)) was 

10 added DEEA (0.345mL, 2.0mmol, 4eq), 3-(lH-pyrazol- 1 -yl)propan- 1 -amine hydrochloride 
(325mg, 2.0mmol, 4eq) and Nal (38mg, 0.25mmol, 0.5eq). The reaction mixture was 
heated up to 180°C for 2.5hours in a microwave device. The isopropanol was evaporated 
and the residue redissolved in 3mL of DCM. This solution was loaded onto a lOg SCX- 
SPE syringe (O^mmoLg 1 ) and eluted with DCM, then DCM:MeOH (1:1), 0.1M NH 3 in 

15 MeOH and 1M NH 3 in MeOH. The 4 fraction were analyzed by HPLC and LC-MS and the 
fractions contained the product were mixed together. The solvents were evaporated and the 
residue redissolved in DCM and washed with NaHC03 sat. and brine. The organic layer 
was dried over MgSCU, filtered and the solvent evaporated. The residue was then purified 
by preparative HPLC with a gradient 10 to 100& acetonitrile in 0. 1M TFA. The solution 

20 was evaporated and the desired compound as a TFA salt, was isolated as a yellow solid 
(180mg, 0.36mmol, yield: 72%, 99% HPLC purity). 




Method D: 
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10 mg of Building Blocks were dissolved in 0.3 mL of DMA. Et3N (4eq.) and the amines 
(4 eq.)dissolved in DMA (0.3mL) were then added to the reaction mixtures and the plate 
was sealed and heated in a microwave (Mars 5) as follow: 2 plates at a time were heated 4 
min at 300 Watts and then left to cool down for 10 min. This was repeated 4 times. The 
5 reaction mixtures were then transferred into a 2 mL plate and the solvent was removed in 
the Genevac. Work up: 1 mL of water/CHaCOOH (2%) was then added and the plate was 
shaken for 3h00. The aqueous layer was removed using the Zymark, leaving the solid 
behind. This solid was further washed with water (twice). 1 mL of MeOH/TFA (20%) was 
added to the plates, which were shaken at room temperature for 48h00 and the supernatant 
10 was collected using the Lissy. Analytical plates were made and the solvents were removed 
in the Genevac. 

QghClrgthyl^ 

y% r ^y 1 1 am ^ n }py H ^ d ^^-Y 1 ) acetoni1rae : yellow solid; *H NMR (300 MHz, CDCI3); 
1.5 (t, 3H), 2.6-2.8 (m, 2H), 3.5-3.7 (m, 2H), 4.4-4.6 (m, 2H), 4.7-4.85 (q, 2H), 6.8-6.9 (m, 



15 1H), 7.4-7.7 (m, 3H), 7.75 (m, 1H), 7.85 (m, 1H), 10.1 (m, 1H). MS (ESI+) 387.5, (ESI-) 



Example 2: (2ZVn-ethvl-1.3-dihydro -ra4^^ 
pyrazol-l-vlforopyl]a Tniiin}^ 



20 Following the general methods as outlined in Example 1 (Method C), starting from (2- 
cMoro-5-melhylpyrimid 

(intermediate 6), and 3 -( 1 H-pyrazol- 1 -yl)propan- 1 -amine hydrochloride, the title 
compound was isolated, as a yellow solid in 82% yield (99% purity by HPLC). 



385.6. 
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MS(ESr*): 401.5; MS(ESr): 399.2. 

Example 3: (2Z)-[2-(cyclobutvlammo^-5-metfaylpyrimiHin-4-yl1fl-efliv 1-1 -3-diTiy dro-2H- 
hftn-TinniHaT ol-2-vlidene^acetonitrile 



Following the general methods as outlined in Example 1 (Method C), starting from (2- 
cMoro-5-methylpyrimidin-4-yl)(l-ethyl-2^-dihydro-lH-benzimidazol-2-yl^ 
(intermediate 6), and cyclobutylamine, the title compound was isolated, as a yellow solid in 
78% yield (99% purity by HPLC). 

1 HNMR(300 MHz, CDC1 3 ); 1.5 (t, 3H), 1.8-2.45 (m, 6H), 2.3 (s, 3H), 4.1-4.3 (m, 1H), 
4.5-4.65 (q, 2H), 7.4-7.65 (m, 3H), 7.75-7.85 (m, 1H), 9.55 (m, 1H). MS(ESr*): 347.6; 
MS(ESr): 345.3. 

Exam ple 4r (2^-fl-emvl-1.3-dfavdro -9TT-benri^^ 
oxopyiroliHin-1-v1^ropyl1am ino}p Yriniidm-4~vDacetord1iite 



Following the general methods as outlined in Example 1 (Method C), starting from (2- 
cHoro-5-memylpyrirmdm-4-ylX^ 

(intermediate 6), andN-(3 , -ammopropyl)-2-pyrrolidinone, the title compound was isolated, 
as a yellow solid in 77% yield (99% purity by HPLC). 
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*H NMR (300 MHz, CDCI3); 1.5 (t, 3H), 1.75-1.95 (m, 4H), 2.1-2.25 (m, 2H), 2.29 (s, 3H), 
3.3-3.45 (m, 6H), 4.4-4.6 (q, 2H), 7.2-7.3 (m, 1H), 7.4-7.65 (m, 3H), 7.75-7.85 (m, 1H), 8.3 
(m, 1H). MSCESI 4 ): 418.6; MS(ESr): 416.8. 

RTfltnple * (2ZWl-emvl-1.3-dihvdro- ra-1^^^ 
1 -yl)propyl1amino}py3jmidin-4-yl)acetonitrile 



Following the general methods as outlined in Example 1 (Method C), starting from (2- 
cMoropyrimidin-4-yl)(l -ethyl-2,3 -dihydro- lH-ben2dmidazol-2-yl)acetonitrile (intermediate 
7), and N-(3'-aminopropyl)-2-pyrrolidinone, the title compound was isolated, as a yellow 
solid in 70% yield (98% purity by HPLC). 

MS(ESr*): 404.6; MS(ESF): 402.8. 

Example 6: (2ZW 1-ethvl-l .3-dihvdro-2H-benzimidazol-2-vhdene¥2-{r3-riH-l ,2.4-triazol- 
l-vl>propy l1aminn} pyrimMiii-4-ynacetonitrile 



Following the general methods as outlined in Example 1 (Method C), starting from (2- 
cUoropyrimidin-4-yl)(l -ethyl-2^ -dihydro- lH-benzimidazol-2-yl)acetonitrile (intermediate 
7), and 3 -( 1 H- 1 ,2,4-triazol- 1 -yl)propan- 1 -amine hydrochloride, the title compound was 
isolated, as a yellow solid in 72% yield (98% purity by HPLC). 





MS(ESr*): 388.7; MS(ESr): 386.5. 



-47- 



Exam ple 7: f2ZWl-emvl-l .3-dmvdro-2H -h^™irrid^ ^^ 
1.2.4-triazol-l-yl)prop Y 1 1 am ^"} ?yrimidip-4-vl^acetom 



Following the general methods as outlined in Example 1 (Method C), starting from (2- 
cMoro-5-methylpyrimidm-4-yl)(l-e^ 

(intermediate 6), and 3 -(1H-1 ,2,4-triazol- 1 -yl)propan- 1 -amine hydrochloride, the title 
compound was isolated, as a yellow solid in 78% yield (98% purity by HPLQ. 
1 HNMR(300 MHz, CDCI3); 1.55 (t, 3H), 2.2-2.35 (m, 2H), 2.4 (s, 3H), 3.4-3.6 (m, 2H), 
4.3-4.45 (m, 2H), 4.6-4.75 (q, 2H), 7.2-7.3 (m, 1H), 7.4-7.65 (m, 3H), 7.75-7.85 (m, 1H), 
7.9 (s,lH), 8.3 (m, 1H), 9.8 (s, 1H). MS(ESr*): 402.6; MS(ESr): 400.2. 

Ryam plft 8: [2-fcvclopen1vlamm n)-S-Tneth Ylpvrhnidin-4-vl1f 1 -ethvl-1 H-bep^itniHaynl-?- 
yl)acetonitrile 



Following me general methods as outlined in Example 1 (Method C), starting from (2- 
chloro-5-memylpyrinridm-4-ylX^ 

(intermediate 6), and cyclopentylamine, the title compound was isolated, as a yellow solid 
in 69% yield (99% purity by HPLC). 

MSOESI 4 ): 361.4; MS(ESr): 359.5. 

Example 9: r2ZW2-{r3-(2-oxopygoh(mi-l-vl^ ^ 
Hili yHrn-2 TT-limgjmiflag:n1-2- ylidene)acetonitrile 
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O 



Following the general methods as outlined in Example 1 (Method C), starting (2- 
cUoropyrimidin-4-yl)(l -propyl-2,3-dihydro- lH-benzimidazol-2-yl)acetonitrile 
(intermediate 17), and N-(3'-aminopropyl)-2-pyrrolidinone, the title compound was 
isolated, as a yellow solid in 79% yield (99% purity by HPLC). 

MS(ESr\): 41 8.6; MS(ESr): 41 6.5. 

Fyainplfi 1 Q : fl-ethyl- 1 W-hi^^rrddazol-2-vlU5-methvl-2-rr2-pvridin-3-vlethv1'>aTnirir>]- 
p vrimidin-4- yl ) acetonitrile 



Following Ihe general methods as outlined in Example 1 (Method C), starting from (2- 

cUoro-5-memylpyrimidm^yl)(l-emyl-2,3-dihydro-lH-benzim 

(intermediate 6), and 3-(2-aminoethyl)pyridine, the title compound was isolated, as a 

yellow solid in 69% yield (96% purity by HPLC). 

MS(ESf): 398.6; MS(ESr): 396.4. 

Example 11: f2Z^-r2-rcY c1nbiity1flininn'>p V rimi Hin-4-Y ll (1 -emvl-1.3-dihvdro-2H- 
benzimidazol-2-ylidene)acetonitrile 
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Oft} 



Following the general methods as outlined in Example 1 (Method C), (2-cMoropyrimidin- 
4-yl)(l-ethyl-2,3-dihycto (intermediate 7), and 

cyclobutylamine, the title compound was isolated, as a yellow solid in 80% yield (97% 
5 purity by HPLC). 

MS(ESr*): 333.2; MS(ESr): 331.6. 

Example 12: (2ZH2-(cyc 1nfrepty1aTn^ 
benzimidazol-2-ylidene)acetonitrile- 



10 Following Ihe general methods as outlined in Example 1 (Method C), starting from (2- 
cMoro-5-methylpyrimi^ 

(intermediate 6), and cycloheptylamine, the title compound was isolated, as a yellow solid 
in 71% yield (97% purity by HPLC). 

MS(ES1 4 ): 389.8; MS(ESr): 387.6. 

15 Example 13: [2-(cyclopen1ylam iTinfo 
yl)acetonitrile 




CN 




^ CN 
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Following the general methods as outlined in Example 1 (Method C), (2-cMoropyrimidin- 
4-yl)(l-ethyl-2,3-dihydro-lH-benz^ (intermediate 7), and 

cyclopentylamine, the title compound was isolated, as a yellow solid in 75% yield (97% 
purity by HPLC). 

MS (ESI+) 347.6, (ESI-) 345.8. 

Example 14: 1 ,3-dihvdro-2H-benzimidazo^ 
yl)propyl] flmiiin}py imrid^ 



Following the general methods as outlined in Example 1 (Method C) (2-chloro-5- 
mefliylpyrimidin^yl)(2,3-dihy^ (intermediate 8), and 

N-(3 f -aminopropyl)-2-pyrrolidinone 5 the title compound was isolated, as a yellow solid in 
76% yield (99% purity by HPLC). 

MS(ESf): 390.3; MS(ESr): 388.6. 

Example 15: r2ZWl-cyclobutvl-L3^ 

oxopyrrolidin- 1 -yl)pr npyl]^i^ o>pyi±tnidin-4- vltecetonilrile 



Following the general methods as outlined in Example 1 (Method C), starting from (2- 
cMoropyrimidin-4-yl)(l-cy^ 
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(intermediate 18), and N-(3'-aminopropyl)-2-pyrrolidinone, the title compound was 
isolated, as a yellow solid in 77% yield (98% purity by HPLC). 

MSOBSf): 430.6; MS(ESr): 428.7. 

Example 1 6: ( 1 -ethvl- 1 H-benzimidazol-2- vD {2-[f2-pvrich> -^-y1ftthYl , >a^itinlpyrimiflf 
vl}acetonitrile 



Following the general methods as outlined in Example 1 (Method D), (2-chloropyrimidin- 
4-yl)(l -ethyl-2,3 -dihydro- lH-benzamidazol-2-yl)acetonitrile (intermediate 7), and and 3 -(2- 
arninoethyl)pyridine, me title compound was isolated, as a yellow solid in 70% yield (98% 
purity by HPLC). 

MS^SI 4 ): 384.4; MS(ESr): 382.6. 

Example 17: f2ZWl^vl-1.3-dmvdro-2H-b ^™™Ha ^ 
methylpy"tnidin-4-yl]acetonitrile 



Following the general methods as outlined in Example 1 (Method D), starting from (2- 

cUoro-5-memylpyrimidm-4ryl)(l-emyl-2,3-dmydro-lH-benzi^ 

(intermediate 6), and isobutylamine, the title compound was isolated, as a yellow solid in 

72% yield (99% purity by HPLC). 





MS(ESr> 349.6; MS(ESF): 347.5. 
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Exanrole 1 8: (2ZW l-etfavl-1.3-dihvdro- 2TT-hen^tni dazol-2-vlideneV2-f r2-riH- imiHa™i-4. 
VT)ethy11ammn}pYritniditi-4-Yl)a cetonitrile 



Following the general methods as outlined in Example 1 (Method C), (2-chloropyrimidin- 
4-yl)(l-ethyl-2,3-dmydro-lH-be^ (inteimediate 7), and 

histamine base, the title compound was isolated, as a yellow solid in 65% yield (95% purity 
by HPLC). 

MS(ESr): 373.3; MS(ESr): 371.2. 

Example 19: r22^-fl-ethvl-1.3-d^vdro-2TT-hmtHTnirf aTn1-9- Y 1 ^^>P- 
(isnbiitylatTiitin)pyriTni dm-4-y1]acetonitrile 



Following the general methods as outlined in Example 1 (Method C), (2-cMoropyrimidin- 
4-yl)(l-emyl-2,3-d^dro-lH-benzin^ (intermediate 7), and 

isobutylamine, me title compound was isolated, as a yellow solid in 74% yield (99% purity 
by HPLC). 

MS(ESr*): 335.4; MS(ESr): 333.6. 

Example 20: r2-(cvclopropYlflTniiin>pyri^ 
vltocetonitrile 
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Following the general methods as outlined in Example 1 (Method C), (2-cMoropyrimidin- 
4-yl)(l-ethyl-2,3-dihydro-lH-benz^ (intermediate 7), and 

cyclopropylamine, the title compound was isolated, as a yellow solid in 70% yield (98% 
purity by HPLQ. 

MSCESI 4 ): 319,4; MS(ESO: 317.3. 

Thrample 21: [2-f {2-[6-(dimethylamino)pvri H^^ 
1 H-benzimidazol-2- vnacetonitrile 



Following the general methods as outlined in Example 1 (Method Q, (2-chloropyrimidin- 
4-yl)(l-ethyl-2,3-dmydro-lH-benzimidazol-2-yl)aceto^ (intennediate 7), and2-(NJK- 
dimethylan^o)-5-aminoethylpyridine, the title compound was isolated, as a yellow solid in 
78% yield (96% purity by HPLC). 

MSOBSI 4 ): 427.5; MS(ESr): 425.6. 




Example 22: ri-ethvl-lH-benzimidazol-2-vl¥2-{r2-flH-l,2,4-triazol->l- 
yBethyl]am itio}pyrimiHiti-4-y1 )acetonitrile 
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^ CN 



H 

N. ^ 



N 



Following the general methods as outlined in Example 1 (Method D), (2-chloropyrimidin- 
4-yl)(l-ethyl-2,3-dihydro-lH-^^ (intermediate 7), and2-(lH- 

1 ,2,4-triazole- 1 -YL)ethanamine hydrochloride, the title compound was isolated, as a yellow 
solid in 75% yield (99% purity by HPLC). 

MS(ESr*): 374.6; MS(ESI"): 373.5 

Example 23: r2ZWl^thyl-13-dmvd Tn-^ 
y1)ethy1]aTTiiTi o} -5-methvlpvrimidin^-vl)acetonitrile 



Following the general methods as outlined in Example 1 (Method D), starting from (2- 
cMoro-5-methylpyrimidin-4-yl)(l -ethyl-2,3 -dihytko- lH-benzimidazol-2-yl)acetonitrile 
(intermediate 6), and histamine base, the title compound was isolated, as a yellow solid in 
69% yield (93% purity by HPLC). 

MS(ESI 4 ): 387.4; MS(ESr): 385.6. 

Example 24: [2-f {2-[6-fdimethvlammo)^^ 
yl]n -ethvl-lH"beny itriiHfl7:oU 2-yl)acetoni1rile 
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Following the general methods as outlined in Example 1 (Method C), starting from (2- 
chloro-5-methylpyrimic^ 

(intermediate 6), and 2-(N 5 N-dime1hylamino)-5-aminoethylpyridine, the title compound 
was isolated, as a yellow solid in 68% yield (97% purity by HPLC). 

MS(ESr*): 441.3; MS(ESr): 439.5. 

Example 25: (2ZW2-fcyclohepty 1aTni^ 
benzimidazol-2-ylidene)acetonitrile 



Following the general methods as outlined in Example 1 (Method C), (2-cMoropyrimidin- 
4-yl)(l-ethyl-2,3-dihydro-lH-benz^ (intermediate 7), and 

cycloheptylamine, the title compound was isolated, as a yellow solid in 76% yield (98% 
purity by HPLC). 

MS(ESf): 375.7; MS(ESr): 373.2. 

Example 26: [2-fcycJ npmpylairiitt ^ -ethyl- 1 H-benzimidazol-2- 

yl)acetonitrile 
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Following the general methods as outlined in Example 1 (Method D), starting from (2- 
cUoro-5-methylpyrimidin-4-yl)( 1 -ethyl-2,3 -dihydro- 1 H-benzimidazol-2-yl)acetonitrile 
(intermediate 6), and cyclopropylamine, the title compound was isolated, as a yellow solid 
in 75% yield (96% purity by HPLC). 

MS(ESlt): 333.5; MS(ESr): 331.3. 

Example 27: n-ethvl-lH-benzimidazol-2^ 
yl}acetonitrile 



Following the general methods as outlined in Example 1 (Method C), (2-cMoropyrimidin- 
4-yl)(l -ethyl-2,3-dihydro-m-benzimidazol-2-yl)aceto (intermediate 7), and 2-(2- 
aminoethyl)pyridine, the title compound was isolated, as a yellow solid in 80% yield (94% 
purity by HPLC). 

MS(ESr*): 384.8; MS(ESF): 382.2. 




Example 28: [2-(cyclopentylai nitin )-S-Tne thy1pyrimi din-4-yl1f 1 .3"dihydro-2H- 
benzimidazol-2-ylidene^acetonitrile 
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CN 



Following the general methods as outlined in Example 1 (Method C), (2-chloro-5- 
methylpyiitnidin^yl)(2,3-dmydro^ (intermediate 8), 

and cyclopenrylamine, the title compound was isolated, as a yellow solid in 80% yield 
(77% purity by HPLQ. 

i 

MSCESI 4 ): 333.3; MS(ESr): 33 1 .2. 

Example 29: [2-(cycl nlieTfy1ainino )p yriTni diTi-4-y1]n -ethyl-lH-^^n^iTni^ayrtl-?- 
vnacetonitrile 



Following the general methods as outlined in Example 1 (Method C), (2-cMoropyrimidin- 
4-yl)(l -ethyl-2, 3 -dihydro - 1 H-benzimidazol-2-y l)acetonitrile (intermediate 7), and 
cyclohexylamine, the title compound was isolated, as a yellow solid in 70% yield (97% 
purity by HPLC). 

MStESI*): 361.2; MS(ESr): 359.4. 

Pim ple 30; (2ZWl^vl-1.3-dmvdro-2H-b^ 
vDethyl]3rniTin}-S-methvlpviitriidin-4-vl>acetODitrile 
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CN 



H 



Following the general methods as outlined in Example 1 (Method C), starting from (2- 
ch1f>ro-5-methylpyrimidin-4-y1)(1 -ethy1-2 3 3-rH1iyriTr>- 1 H-benzimidazol-2-yl)acetomtrile 
(intermediate 6), and tryptamine, the title compound was isolated, as a yellow solid in 77% 
yield (98% purity by HPLC). 

MSflESI 4 ): 436.5; MS(ESr): 434.6. 

Example 31: fl-emvl-lH -^^TniH a ^ ol-2-vn{5-memvl-2-rr2-pvridin-2- 
ylemyl)ammo]pyrimidin-4-yl} acetonitrile 



Following the general methods as outlined in Example 1 (Method C), starting from (2- 
cMoro-5-methylpyrimidin-4-yl)(l -ethyl-2,3 -dihydro- 1 H-benzimidazol-2-yl)acetonitrile 
(intermediate 6), and 2-(2-ammoemyl)pyridine), the title compound was isolated, as a 
yellow solid in 77% yield (98% purity by HPLC). 

MSfESI 4 ): 398.6; MS(ESr): 396.4. 

Example 32: {2-[(2-emoxyemy1) ^inn]pyrimidi n-4-yl}(l-emyl-lH-benzimi 
yflacetonitrile 




^ CN 
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Following the general methods as outlined in Example 1 (Method D), (2-chloropyrimidin- 
4-yl)(l-ethyl-2,3-dihydro-lH-benzimidazol-2-yl)acetordtrile (intermediate 7), and 2- 
ethoxyelhylamine, the title compound was isolated, as a yellow solid in 78% yield (92% 
purity by HPLC). 

MSCES1 4 ): 351.7; MS(ESr): 349.6. 

Example 33: fl-ethvl-lP -^en^TtiiHa7: ol-2-vni5-methvl-2-rfl- 
memylbuty 1>miT»n1pyritniHin -^yl}acetODitrile 



Following the general methods as outlined in Example 1 (Method D), starting from (2- 
cMoro-5-methylpyrimidin-4-yl)(l -ethyl-2,3 -dihydro- 1 H-benziinidazol-2-yl)acetonitrile 
(intermediate 6), and (+/-)-2-aminopentane, the title compound was isolated, as a yellow 
solid in 70% yield (92% purity by HPLC). 

MS(ESr> 363.5; MS(ESr): 361.8. 

Kram ple 34: ( 1 -emvl-lH4>enzimidazol-2-vftr? -fo^ 





N 



V 
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Following the general methods as outlined in Example 1 (Method D), (2-cMoropyrimidin- 
4-yl)(l-ethyl-2,3-dihydro-lH-ben^ (intermediate 7), and 

methylamine, the title compound was isolated, as a yellow solid in 78% yield (98% purity 
byHPLC). 

MSOBSr 1 ): 293.4; MS(ESr): 291.6 

Example 35: ( l-ethvMH-benzimidazol-2-yW^ 
y1)ethyl]a mmo}pyrimi 



Following the general methods as outlined in Example 1 (Method D), starting from (2- 
cMoro-5-methylpyrimidin^-y^^ 

(intermediate 6), and l-(2 f -aminoethyl)pyrazole), the title compound was isolated, as a 
yellow solid in 74% yield (97% purity by HPLC). 

MSOBSI*): 387.6; MS(ESF): 385.2. 

Example 36: lH-ben ^miffa*nl -2-vl{5-me^ 
vl}acetonitrile 



Following the general methods as outlined in Example 1 (Method C), (2-chloro-5- 
methylpyrimidin-4-yl)(2,3-dihydro-lH-benzimidazo (intermediate 8), and 
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3 -(2-aminoethyl)pyridine ? the title compound was isolated, as a yellow solid in 68% yield 
(88% purity by HPLC). 

MSCESI*): 3703; MS(ESr): 368.8. 

Example 37: (2ZW 1^1hyl-13-dfoyd rn-9JPIA^^ 
yltetfayllamino} -5-methylpyrimidin^yl)acetoni1rile 



Following the general methods as outlined in Example 1 (Method C), starting from (2- 
cMoro-5-methylpyrirm 

(intermediate 6), and 2 -(imidazol- 1 -yl)-ethylamine, the title compound was isolated, as a 
yellow solid in 60% yield (97% purity by HPLC). 

MSOBSr 1 ): 387.2; MS(ESF): 385.4. 

Example 3 8- m-hCT^Tnirfa™i- 2-yl{2-[Q^ 
yl}acetonitrile - 



Following the general methods as outlined in Example 1 (Method C), (2-cMoropyrimidin- 
4-yl)(2 3 3-dihydro-lH-benzimidazol-2-yl)acetonitrile (intermediate 9), and 3 -(2- 
aminoethyl)pyridine, the title compound was isolated, as a yellow solid in 73% yield (98% 
purity by HPLC). 
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MS(ESr): 356.2; MS(ESF): 354.3. 

Example 39: n-ethvl- m-h^^T md^ 
vllacetonitrile 



Following the general methods as outlined in Example 1 (Method D), (2^Moropyrimidin- 
4-yl)(l-ethyl-2,3-dihydr^^ (intermediate 7), and (+/-)-2- 

aminopentane, the title compound was isolated, as a yellow solid in 74% yield (97% purity 
byHPLC). 

MS^SI*): 349.4; MS(ESr): 347.2. 

Example 40: {2-rfcyclohexvlmet hyl)^ 
benzimidazol-2-yDacetonitrile 



Following the general methods as outlined in Example 1 (Method C), starting from (2- 
chloro-5-methylpyrimidin-4-yl)(l -ethyl-2,3 -dihydro-lH-benzimidazol-2-yl)acetonitt^ 
(intermediate 6), and (aminomethyl)cyclohexane, the title compound was isolated, as a 
yellow solid in 77% yield (94% purity by HPLC). 

MS(ESI*): 389.5; MS(ESF): 387.6. 

Example 41: lH-benzjutrridazol-2-v^ 





^ CN 
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CN 



Cfry 




Following the general methods as outlined in Example 1 (Method C), (2-cUoiopyrimidin- 
4-yl)(23-dihydro-lH-bera (intermediate 9), and 

cyclopentyamine, the title compound was isolated, as a yellow solid in 74% yield (96% 
5 purity by HPLC). 

MS^I 4 ): 319.4; MS(ESr): 317.3. 

Kyample 42> fl -ethyl-1 TTA CT ^tniH^nl-2- y n{6-methvl-2-[f2-pyridin-3-- 
ylethyHairiinolp yyiTniHin- 4-yl} acetonitrile 



10 Following the general methods as outlined in Example 1 (Method D), (2-chloro-6- 

methylpyrimidin-4-yl)(l -ethyl-2 5 3-^ihy(ko-lH-benzimidazol-2-yl)acetoni1rU (intermediate 
10), and 3-(2-aminoethyl)pyridine J , the title compound was isolated, as a yellow solid in 
72% yield (97% purity by HPLC). 

MS^SI 4 ): 398.5; MS(ESr): 396A 




15 Example 43 ' m-Hftn^miH^n1-2- Yl[2^ 
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Following the general methods as outlined in Example 1 (Method D), (2-cMoropyrimidin- 
4-yl)(2 5 3-dihydro-lH-ben2dmidazol-2-yl)acetom (intennediate 9), and 
cyclopropylamine, the title compound was isolated, as a yellow solid in 79% yield (97% 
purity by HPLC). 

MS(ESf): 291.4; MS(ESr): 289.4. 

Example 44: [2-fcycl npCTlylamiTin)-fi-m 
vflacetonitrile 



Following the general methods as outlined in Example 1 (Method D), (2-chloro-6- 
methylpyrimidin-4-yl)(l -ethyl-2, 3 -dihy dro- 1 H-benzimidazol-2-yl)acetonitrile (intermediate 
10), and cyclopentylamine, the title compound was isolated, as a yellow solid in 72% yield 
(98% purity by HPLC). 

MS^SI 4 ): 361.6; MS(ESr): 359.5. 

Example 45: {2-[(cyclohexyto ethy1^ 
vDacetonitrile 



Following the general methods as outlined in Example 1 (Method D), (2-cUoropyrimidin- 
4-yl)(l-e1hyl-2,3-dihydro-lH^^ (intermediate 7), and 
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(aminomethyl)cyclohexane, the title compound was isolated, as a yellow solid in 72% yield 
(98% purity by HPLC). 

MSCESI 4 ): 375.2; MS(ESr): 373.2. 

Kxample 4 6: (l-elhyl-lH -l^^irii d^ 
yl}acetonitrile 



Following the general methods as outlined in Example 1 (Method D), starting from (6- 
cMoropyrimidin-4-yl)(l -ethyl-2,3-dihycfro-lH-benzimidazol-2-yl)ac^ (intermediate 
1 1), and 3-(2-aminoethyl)pyridine J> the title compound was isolated, as a yellow solid in 
72% yield (88% purity by HPLC). 

MS(E3I*): 384.6; MS(ES1T): 382.4. 

Example 47: ( 1 -ethyl- 1 H-benztmiHa^nl-9 -yH {2-[f 3 -pyrrolidine 1 - 
ylpropyl)aminoTpyrimidin-4-yl} acetonitrile 



Following the general methods as outlined in Example 1 (Method D), (2-cUoropyrimidin- 
4-yl)(l^yl-2,3-dihy<fro-lH-beTiri (intermediate 7), and 1 -amino 

3-(N-piperidino)propane, the title compound was isolated, as a yellow solid in 74% yield 
(94% purity by HPLC). 
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MSOESI*): 390.4; MS(ESr): 388.2. 

Example 48: (1 -elhyl- 1 T T-hRnTimiH azol-2- vnf2-C4-ethvlpiperaziii- 1 -vlV5-methvlpvrimidin- 
4-yl|acetonitrile- 



Following the general methods as outlined in Example 1 (Method D), starting from (2- 
chloro-5-memylpyrimidm-4-yl)(l ^ 

(intermediate 6), and 1-ethylpiperazine, the title compound was isolated, as a yellow solid 
in 76% yield (99% purity by HPLC). 

MS(ESr): 390.5; MS(ESr): 388.4. 

Example 49: n-efovl-lH -hMi^tniHa gol-2^ 
methylpyrimt din -4-yl} acetonitrile 



Following the general methods as outlined in Example 1 (Method D), starting from (2- 
chlOT0-5-memylpyriniidm^ 

(intermediate 6), and furfurylaniine, the title compound was isolated, as a yellow solid in 
71% yield (92% purity by HPLC). 





MSCESf): 373.3; MS(ESr): 371.5. 
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Bxample 50: (2ZWl-e1hyl-13-dihvdro-2H^^^ 
methylpiperidin^yHaminolp^ 



Following the general methods as outlined in Example 1 (Method D), starting from (2- 
cMoro-5-melhylpyrimidm 

(intermediate 6), and 4-amino-l-methyl-piperidine 5 the title compound was isolated, as a 
yellow solid in 79% yield (98% purity by HPLC). 
MS^I 4 ): 390.2; MS(ESr): 388.3. 

Rrample 51: f2Z^-[2-fcvclohexv1 aTriiiin)-5-methy1pyri^ 
Ti^TiTniHa yol-2-ylidene^acetonitrile 



Following the general methods as outlined in Example 1 (Method C), starting from (2- 
chloro-5-methylpyrimidin-4-yl)(l -ethyl-2,3 -dihydro- 1 H-benzimidazol-2-yl)acetonitrile 
(intermediate 6), and cyclohexylamine, the title compound was isolated, as a yellow solid 
in 74% yield (97% purity by HPLC). 
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MS(ESr*): 375.8; MS(ESr): 373.2. 

Example 52: r2Z^-r2-re1 h Y 1aTniiio)- 5-methylpyrimidin-4-vl1f 1 -ethvl-1 .3-Hih Y Hrr>-9TT- 
ben/iTriidazol-2-vlidene^acetonitrile 



Following the general methods as outlined in Example 1 (Method D), starting from (2- 
cMoro-5-memylpyrmiidin-4-ylXl -ethyl^^-dihyHrn-mA ^^Tni dflTrnlO-y^a^onitrile 
(intermediate 6), and ethylamine, the title compound was isolated, as a yellow solid in 76% 
yield (99% purity by HPLC). 
MSflSSI*): 321.2; MS(ESr): 319.3. 

Example 53: r2-fcvclop enty1flTriiro V5-memylpvrimidin-4-vl1f 1.3-diethyl-l ^-rliTvyriro-9JT- 
tiCT7imiHa zol-2-yUdene^acetonitrile 



Following the general methods as outlined in Example 1 (Method D), starting from (2- 
chloro-5-memylpyrimidm^-yl)(l,3-diemyl-2,3-<ub 

(intermediate 15), and cyclopentylamine, the title compound was isolated, as a yellow solid 
in 80% yield (97% purity by HPLC). 




CN 
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MSCESI 4 ): 389.2; MS(ESO: 387.3. 
4-y1arnitio>pyrimiHiti-4-y 1'|ac etoliitrile 



Following the general methods as outlined in Example 1 (Method D), starting from (2~ 
cMoro-5-methylpyrirmdm-4^ 

(intermediate 6), and 4-amino-l -piperidine, the title compound was isolated, as a yellow 
solid in 70% yield (97% purity by HPLC). 
MS^SI*): 376.2; MS(ESr): 374.3. 

Example 55: (2ZWl-emyl-1.3-dfovd™ -9W-h^ 
piperirifa- 1 -y1ethy1)amin o1pvrirnidin-4-vl } acetonitrile 



Following the general methods as outlined in Example 1 (Method D), starting from (2- 
chloro-5-memylpyrimidm-4-yl)(l-emyl-2,3-dmydro-lH^ 

(intermediate 6), and 1 -amino-3-(N-piperidino)propane, the title compound was isolated, as 
a yellow solid in 70% yield (97% purity by HPLC). 
MS(ESr*): 418.6; MS(ESr): 416.2. 
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Example 56 : Preparation of a phannaceutical formulation 

The following formulation examples illustrate representative pharmaceutical compositions 
according to the present invention being not restricted thereto. 

Formulation 1 - Tablets 
5 A benzimidazole acetonitrile of formula I is admixed as a dry powder with a dry gelatin 
binder in an approximate 1 :2 weight ration. A minor amount of magnesium stearate is 
added as a lubricant. The mixture is formed into 240-270 mg tablets (80-90 mg of active 
benzimidazole acetonitrile compound per tablet) in a tablet press. 

10 Formulation 2 — Capsules 

A benzimidazole acetonitrile of formula I is admixed as a dry powder with a starch diluent 
in an approximate 1:1 weight ratio. The mixture is filled into 250 mg capsules (125 mg of 
active benzimidazole acetonitrile compound per capsule). 

Formulation 3 - Liquid 

15 A benzimidazole acetonitrile of formula I (1250 mg), sucrose (1.75 g) and xanfhan gum (4 
mg) are blended, passed through a No. 10 mesh U.S. sieve, and then mixed with a 
previously prepared solution of microcrystalline cellulose and sodium carboxymethyl 
cellulose (1 1 :89, 50 mg) in water. Sodium benzoate (10 mg), flavor, and color are diluted 
with water and added with stirring. Sufficient water is then added to produce a total volume 

20 of 5 mL. 

Formulation 4 = Tablets 

A benzimidazole acetonitrile of formula I is admixed as a dry powder with a dry gelatin 
binder in an approximate 1 :2 weight ratio. A minor amount of magnesium stearate is added 
as a lubricant. The mixture is formed into 450-900 mg tablets (150-300 mg of active 
25 benzimidazole acetonitrile compound) in a tablet press. 
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Fotmulatioii 5 - Injection 

A benzimidazole acetonitrile of formula (I) is dissolved in a buffered sterile saline 
injectable aqueous medium to a concentration of approximately 5 mg/inl. 

5 Biological Assays 

The compounds of the present invention may be subjected to the following assays : 
a) GSK3 in vitro assay: 

GSK3p Assay (see Bioorg. Med. Chem. Lett by Naerum et al. 12 p.l 525-1 528 (2002)) 

10 In a final reaction volume of 25^1, GSK3{3 (h) (5-10mU) is incubated with 8 mM MOPS 
pH 7.0, 0.2 mM EDTA, 20pM YRRAAVPPSPSLSRHSSPHQS(p)EDEEE (being the 
GSK3 substrate; a phospho GS2 peptide), lOmM Mg Acetate and [y- 33 P-ATP] (Specific 
activity approx. 500cpm/pmol, concentration as required). The reaction is initiated by the 
addition of Mg 2 * [y- 33 P-ATP]. After incubation for 40 minutes at room temperature, the 

15 reaction is stopped by the addition of 5^1 of a 3% phosphoric acid solution. IOjlxI of the 

reaction is then spotted onto a P30 filtermat and washed three times for 5 minutes in 50mM 
phosphoric acid and once in methanol prior to drying and the degree of phosphorylation of 
the substrate is determined by scintillation counting. 

The tested compounds according to formula I display an inhibition (IC50) with regard to 
20 GSK3 of less than 20 pM, preferably less than 10 and even more preferred less than 1 jiM. 

The binding affinities of the compounds of formula (I) were assessed using the above 
described in vitro biological assay. Representative values for some example compounds are 
given in Tables 1 and 2 below. 



25 



The values in Table 1 refer to the binding affinity (IQoJ ^M) of the example compounds 
according to formula I to GSK3. 
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Table 1: In vitro potency of benzimidazole derivatives on human GSK3 beta 



Structure 


Compound 


IC 50 (pM) 
GSK3beta 




(2Z)-[2-(cyclohepty1aTnino)-5- 
methylpyrimidin-4-yl](l -ethyl- 1,3- 
uiny or o -^Sxi" ngii/.i 1 1 tioazo i- a — 
ylidene)acetonitrile- 


<10 


^ F m h rA 


(2Z)-(1 -cyclobutyl- 1 ,3-dihydro-2H- 
benzimidazol-2-ylidene)(2- { [3 -(2- 
oxopyrrolidin- 1 - 
vl^oroo vll amino } t) vrimidin-4- 
yl)acetonitrile 


<10 


» F M H 
N^N N 


[2-(cyclopentylamino)-5- 
methylpyrimidin-4-yl](13-dihydro-2H- 
benzimidazol-2-ylidene)acetomtrile 


<10 


^ f H 


(l-e1hyl-lH-betizimidazol-2-yl){6-[(2- 
pyridin-3 -yle1hyl)amino]p3nrimidin-4- 
yl}acetonitrile 


<10 
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b) In vivo assay : Experimental model of type II diabetes foral postprandial 
glvcemia in db/db mice) 

The following assay aims at determining the anti-diabetic effect of the test compounds of 
formula (T) in a model of postprandial glycemia in db/db mice, in vivo. 

5 The assay was performed as follows : 

A total of 24 db/db mice (about 8-9 weeks; obtained from IFFACREDO, 1' Arbreste, 
France) were fasted during 20 hours. 

2 groups, each consisting of 6 animals were formed : 

• Group 1 : The animals were administered (per os) a dose of 10 mg/kg of 
10 vehicle. 

• Group 2 : The animals were administered (per os) a dose of 50 mg/kg of the test 
compound according to formula (I). 

After oral administration of the compounds of formula (I) solubilized or suspended in 
CarboxyMelhylCellulose (0.5%), Tween 20 (0.25%) and water as vehicle, the animals had 
15 access to commercial food (D04, UAR, Villemoisson/Orge, France) ad libitum. The 

diabetic state of the mice was verified by determining the blood glucose level before drug 
administration. Blood glucose and serum insulin levels were then determined 4 hrs after 
drug administration. 

The determination of the blood glucose level was performed using a glucometer (Precision 
20 Q.I.D., Medisense, Abbot, ref. 212.62.3 1). 

The determination of the Tnsulin level was performed using an ELISA kit (Crystal CHEM, 
Ref.INSKR020). 
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Changes in blood glucose and serum insulin of drag treated mice were expressed as a 
percentage of control (group 1 : vehicle treated mice). 

Treatment (per os) of the animals with typical substituted benzhnidazole acetonitrile 
compounds of formula (T), at a dosage of 50 mg/kg, decreased the blood glucose level 
5 induced by food intake by about 20-40%. 

For instance, upon using the compound of example 3, i.e. (2Z)-[2-(cyclobutylamino)-5- 
melhylpyrinudin-4-ylX^ 

blood glucose level was found to be reduced at about 28% and the insulin level was found 
to be reduced at about 58%, compared to the animals of Group 1. 
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Claims 



A benzimidazole acetonitrile according to formula (I) 



R 2 

i 




G-L 



CN 



(I) 



5 



10 



15 

2. 
3. 



as well as its tautomers, its geometrical isomers, its optically active forms as enantio- 
mers, diastereomers and its racemate forms, as well as pharmaceutically acceptable 
salts thereof, wherein 

G is pyrimidinyl; 

L is an amino group, or a 3-8 membered hetetocycloalkyl, containing at least one 
heteroatom selected from N, O, S; 

R 1 is selected from the group comprising or consisting of hydrogen, sulfonyl, amino, 
carboxy, amino carbonyl, Ci-C 6 -alkyl, C 2 -C6-alkenyl, C 2 -C 6 -alkynyl or Ci-Ce-alkoxy, 
aryl, halogen, cyano or hydroxy; 

R 2 is selected from the group comprising or consisting of hydrogen, Ci-Q-alkyl, C 2 - 
C 6 -aIkenyl 5 C 2 -C6-alkynyl, or Ci-C6-alkoxy. 

The benzimidazole acetonitrile according to claim 1, wherein R 1 is H or C1-C3 alkyl. 
The benzimidazole acetonitrile according to any of claims 1 or 2, wherein R 2 is a Ci- 



C 3 alkyl. 
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The benzimidazole acetonitrile according to any of claims 1 to 3, having any of the 
formulae 




wherein R is as above defined, and 

R 3 is selected from the group comprising or consisting of hydrogen, Ci-C 6 -alkyl, C 2 - 
C 6 -alkenyl, C 2 -C 6 -alkynyl, or Ci-Q-alkoxy; 

L is an amino group of the formula -NR 5 R 6 wherein R 5 and R 6 are each 
independently from each other H, Ci-C 6 -alkyl, C 2 -C 6 -alkenyl, C 2 -C 6 -alkynyl, Ci-Q>- 
alkoxy, aryl, heteroaryl, saturated or unsaturated 3-8-membered cycloalkyl, 3-8- 
membered heterocycloalkyl, Ci-C 6 -alkyl aryl, Ci-C 6 -alkyl heteroaryl, Ci-C 6 -alkenyl 
aryl, Ci-C 6 -alkenyl heteroaryl, Q-Q-alkynyl aryl, Ci-C 6 -alkynyl heteroaryl, Ci-C 6 - 
alkyl cycloalkyl, Ci-C 6 -alkyl heterocycloalkyl, Ci-C 6 -alkenyl cycloalkyl, d-Q- 
alkenyl heterocycloalkyl, Ci-C 6 -alkynyl cycloalkyl, Ci-Ce-alkynyl heterocycloalkyl, 
or 

R 5 and R 6 may form a ring together with the nitrogen to which they are bound. 

The benzimidazole acetonitrile according to any of the preceding claims, wherein R 5 
is hydrogen or a methyl or ethyl or propyl group and R 6 is a selected from the group 
consisting of H, (Ci-Cio)-alkyl, Ci-C 6 alkyl-aryl, Ci-Ce-alkyl-heteroaryl, cycloalkyl, 
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heterocycloalkyl, aryl or heteroaryl and 4-8 membered saturated or unsaturated 
cycloalkyl. 

The benzimidazole acetonitrile according to any of the preceding claims, wherein R 5 
is H and R 5 is selected from the group consisting of C1-C6 alkyl, 3-8 membered 
cycloalkyl, 3-8 membered heterocycloalkyl, heteroaryl, Ci-C 6 -alkyl heteroaryl, Ci- 
C 6 -alkyl cycloalkyl, Ci-C 6 -alkyl heterocycloalkyl. 

The benzimidazole acetonitrile according to any of the preceding claims selected 
from the group consisting of : 

(2Z)-(l-efhyl-l ,3-dihydro-2H-benzimidazol-2-yUdene)(2- {[3-(lH-pyrazol-l- 
yl)propyl]amino}pyrimidin-4-yl)acetoni1rile 

(2Z)-(l-e1hyl-l,3-dmydro-2H-ben^ 

1 -yl)propyl]amino}pyrimidin-4-yl)acetoni1rile 

(2Z)-[2-(cyclobutylamino)-5-me1hylpyTimidin-4-yfl -ethyl- 1 ,3-dihydro-2H- 
benzimidazol-2-ylidene)acetonitrile 

(2Z)-(l-e1hyl-l,3-dmydro-2H-^^ 

oxopyrrolidin-1 -yl)propyl]ainino}pyriinidin-4-yl)acetoiiitrile 

(2Z)-(1 -ethyl-1 ,3 -dihydro-2H-benzimidazol-2-ylidene)(2- {[3-(2-oxopyirolidin-l - 
yl)propyl]amino}pyrin3idin-4-yl)acetonitrile 

(2Z)-(l-elhyl-l,3-dihydro-2H-benzimidazol-2-yUdene)(2-{ 
yl)propyl]amino}pyrimidin-^ 

(2Z)-(l-ethyl-l,3-dmydro-2H-^^ 

triazol- 1 -yl)propyl]amino}pyriniidin-4-yl)acetonitrile 
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[2-(cyclopentylammo)-5-m -ethyl- lH-benzimidazol-2- 

yl)acetonitrile 

(2Z)-(2- { [3-(2-oxopyirolidin- 1 -yl)propyl]amino}pyriirddm-4-yl)(l -propyl- 1,3- 
dihydro-2H-benzimidazol-2-ylidene)acetoiutrile 

(l-ethyl-lH-beriziTnidazol-2-yl){5-m 
4-yl}acetonitrile 

(2Z)-[2-(cyclobulylanaino)pyrimidin-^ -ethyl- 1 ,3-dihydro-2H-benzimidazol-2- 
ylidene)acetonitrile 

(2Z)-[2-(cycloheptylamin^^ 
benzimidazol-2-ylidene)acetonitrile 

[2-(cyclopentylaTninn)pyrimidiTi-4-y1](1 -ethyT-1 W^hP^^tri^ayriK9-y1)^^t^riitnle 

1 ,3 -dihydro-2H-beriziTriidazol-2-ylidene(5-methyl-2- { [3 -(2-oxopyrrolidin- 1 - 
yl)propyl]amiBo}pyrimidin-4-yl)acetom 

(2Z) -(1 -cyclobulyl- 1 ,3 -dihydro-2H-ben2imidazol-2-yU 
1 -yl)propyl]amino}pyi±tm 

(1 -ethyl- lH-ben2dmidazol-2-yl){2-[(2-pyridm 
yl}acetonitrile 

(2Z)-(l-ethyl-l,3-dmydro-2H-b^ 
methylpyrimidin-4-yl]acetonitrile 

(2Z)-(l-ethyl-l,3-dmydro^ 
yl)ethyl]amino}pyrimidin-4-yl)acetomfr^ 
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(2Z)~(1 -efhyl-l,3-dihydro-2H-beiizimidazol-2-yUdene) 
4-yl]acetonitrile 

[2-(cyclppropylamino)pyriinidin-4-yl](l -e^ 

[2-( {2-[6-(dimethylamm 
benziinidazol-2-yl)acetonitrile 

(l-ethyl-lH-ben2amidazol-2-yl)@^ 
4-yl)acetonitrile 

(2Z)-(l-ethyl-13-dihydro-^^^ 

yl)ethyl]amino} -5-methylpyrimidin-4-yl)acetonilril^ 

[2-({2-[6-(dimethylaindno)pyridm 
ethyl- 1 H-benziTnidazol-2-yl)acetoiiitrile 

(2Z)-[2-(cyclohep1ylamin^^ -ethyl- 1 3-dihydro-2H-benzimidazol-2- 

ylidene)acetonitrile 

[2-(cyclopropylamino)-5-methylpyrimidin 
yl)acetonitrile 

(1 -ethyl-lH-benzimidazol-2-yl) {2-[(2-pyridin-2-ylethyl)amino]pyrimidin-4- 
yl}acetonitrile 

[2-(cyclopen1ylamino)-5-met^^^ 
ylidene)acetonitrile 

[2-(cyclohexylainino)pyrimidiii-4-yl](l -ethyl- 1 H-benzimidazol-2 -yl)acetonitrile 

(2Z)-(l-efhyl-l 3-dihydro-2H-benziim^ 
yl)ethyl]amino} -5-melliylpyTimidin-4-yl)acetonitrile 
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(1 -elhyl- lH-benzimida^ 
4~yl}acetorritrile 

{2- [(2-ethoxye1hyl)ainino]pyrimidm-4-yl} ( 1 -ethyl- 1 H-bercriiBidazol-2-yl)acetoni1xile 

(1 -ethyl-lH-benzimidazol-2-yl){5-methyl-2-[(l -metliyIbu1yl)ammo]pyiimidiii-4- 
yl}acetonitrile 

(l-e1hyl-lH-benzimidazol-2-yl)[2-(^ 

(1 -elhyl-lH-benziimd^ 
yl)ethyl]airdno}pyriinidan-4-yl)acetoni 

lH-benzimidazol-2-yl{5-methy^ 
yl}acetonitrile 

(2Z)-(l-ethyl-l ,3-dihydro-2H-benziinidazol-^ 1 - 

yl)ethyl]amiBo} -5-methylpyrimidin-4-yl)acetonitrile 

lH-ben7iTnidazol-2-yl{2-[(2-pyridin-3-ylethyl)amino]p 

(l-ethyl-lH-benzimidazol-2-^^^ 

{2- [(cyclohexylmethyl)amino] -5-methylpyrimidin-4-yl} ( 1 -ethyl- 1 H-benzirnidazol-2- 
yl)acetonitrile 

lH-benziirridazol-2-yl[2-(^ 

( 1 -ethyl- 1 H-benzimidazol-2-yl) { 6-methyl-2- [(2 -pyridin-3 -y lethyl) amino]pyrimidin- 
4-yl}acetonitrile 

lH-benzinridazol-2-yl^ 
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[2-(cycl<^en1ylamino)-6-m 
yl)acetonitrile 

{2-[(cyclohexylmethyl)amino]pyrim^ ( 1 -ethyl- 1 H-benzimidazol-2- 

yl)acetonitrile 

(1 -ethyl- lH-benziiiiidazol-2-yl) {6-[(2-pyridin-3-ylethyl)amino]pyi±tm 
yljacetonitrile 

(l-ethyl-lH-benzimidazol-2-yl){2-[(3-pyiroUdm 
yl}acetonitrile 

(1 -ethyl- lH-benzimidazol^^^ 
yl]acetonitrile 

(l-ethyl-lH-benzimidazol-2-yl){2-[(2-furylm 
yl}acetonitrile 

(2Z)-( 1 -ethyl- 1 ,3 -dihydro-2H-benzimidazol-2-yli(iene) {5-methyl-2- [(1 - 
methylpiperidin-4-yl)amino]pyrimidin-4-yl} acetonitrile 

(2Z)-[2-(cyclohexylamino)-5-melhylpyriird -ethyl- 1 ,3 -dihydro-2H- 

benziitudazol-2-yUdene)acetonitrile 

(2Z)-[2-(elhylamino)-5-methylpyriimdin^-yl](l -ethyl- 1 5 3 -dihydro-2H-benziirridazol- 
2-ylidene)acetonitrile 

[2-(cyclppentylamino)-5 -me1hylpyrimidin-4-yl]( 1 ,3 -diethyl- 1 ,3 -dihydro-2H- 
benzixaidazol-2-yUdene)acetonitrile 

(2Z)-(l-e&yl-13-dihydro-2H-benziinidazol-2-yKdene)[5-m 
ylamino)pyrinudin-4-yl]acetoni1ril^ 
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(2Z)-(1 -ethyl-1 ,3-dihydro-2H-benzimidazol-2-yHd 
ylefliyl)amino]pyrimidin-4-yl} acetonitrile 

8. A benzimidazole acetonitrile according to any of the preceding claims for use as a 
medicament. 

5 9, Use of a benzimidazole acetonitrile according to any of claims 1 to 7 in the 
preparation of a medicament for the prevention and/or treatment of metabolic 
disorders mediated by insulin resistance or hyperglycemia, comprising diabetes type 
11, inadequate glucose tolerance, insulin resistance, obesity, polycystic ovary 
syndrome (PCOS). 

10 1 0. Use of an benzimidazole acetonitrile according to claim 8 wherein the disease is 
diabetes type IL 

11. A pharmaceutical composition containing a benzimidazole acetonitrile according to 
any of the claims 1 to 7 and a pharmaceutically acceptable carrier, diluent or 
excipient thereof. 

15 12. A composition according to claim 1 1, further comprising at least one supplementary 
drug selected from the group consisting of insulin, aldose reductase inhibitors, alpha- 
glucosidase inhibitors, sulfonyl urea agents, biguanides, thiazolidines, PPARs 
agonists, GSK-3 inhibitors. 

13. Composition according to claim 12 wherein said supplementary drug is selected from 
20 the group consisting of a rapid acting insulin, an intermediate acting insulin, a long 

acting insulin, a combination of intermediate and rapid acting insulins, Minalrestat, 
Tolrestat, Sorbinil, Methosorbinil, Zopolrestat, Epalrestat, Zenarestat, Imirestat, 
Ponalrestat, ONO-2235, GP-1447, CT-1 12, BAL-ARI 8, AD-5467, ZD5522, M- 
16209, NZ-314, M-79175, SPR-210, ADN 138, or SNK-860, Miglitol, Acarbose, 
25 Glipizide, Glyburide, Chlorpropamide, Tolbutamide, Tolazamide, or Glimepriride. 



r 
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14. A method of preparing a benzimidazole acetonitrile of formula (I) according to any of 
the claims 1 to 7, comprising the following step: 




wherein R 1 , R 2 , G, L are as above described 
5 IS. A method according to claim 14, comprising the following steps : 




wherein R 1 , R 3 and R 4 are as above defined. 



16. 



A method according to claim 14, comprising the following steps : 
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are as above defined. 

An intermediate compound of formula (II), selected from the group consisting of 

l,3-benzhnidazol-2(3H)-yMd^ 

1,3- benzimidazol -2(3H)-yUdene(2^Moro-6-met^ 

1,3- benzimidazol -2(3H)-yHdene(6-cMoropyri^ 
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Abstract of the inveiition: 

The present invention is related to benzimidazole acetonitriles as well as to pharmaceutical 
formulations containing such benzimidazole acetonitriles of formula (I). Said 



5 insulin resistance or hyperglycemia, comprising diabetes type n, inadequate glucose 
tolerance, insulin resistance, obesity, polycystic ovary syndrome (PCOS). 



The present invention is furthermore related to methods of preparing benzoxazole 
acetonitriles. 

10 G is pyrimidinyl; 

Lis an amino group, or a 3-8 membered heterocycloalkyl, containing at least one 
heteroatom selected from N, O, S; 

R 1 is selected from the group comprising or consisting of hydrogen, sulfonyl, amino, 
carboxy, aminocarbonyl, Ci-C6-alkyl, Q2-C6-alkenyl, C2-C6-alkynyl or Ci-Q-alkoxy, aryl, 
15 halogen, cyano or hydroxy; 



benzimidazole acetonitriles are useful in the treatment of metabolic disorders mediated by 



R 2 




(I) 



R 2 is selected from the group comprising or consisting of hydrogen, Ci-C6-alkyl, C2-C6- 
alkenyl, C2-C6-alkynyl, or Ci-Q-alkoxy. 
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